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IL-8 RECEPTOR ANTAGONISTS 

5 

FIELD OF THE INVENTION 

This invention relates to a novel group of phenyl urea compounds, processes for 
the preparation thereof, the use thereof in treating IL-8, GROoc, GROp, GROy and 
NAP-2 mediated diseases and pharmaceutical compositions for use in such therapy. 

10 

BACKGROUND OF THE INVENTION 

Many different names have been applied to Interleukin-8 (IL-8). such as 
neutrophil attractant/activation protein- 1 (NAP-1), monocyte derived neutrophil 
chemotactic factor (MDNCF), neutrophil activating factor (NAF). and T-cell 

15 lymphocyte chemotactic factor. . Interleukin-8 is a chemoattractant for neutrophils, 
basophils, and a subset of T-cells. It is produced by a majority of nucleated cells 
including macrophages, fibroblasts, endothelial and epithelial cells exposed to TNF. 
IL-la, IL-lb or LPS, and by neutrophils themselves when exposed to LPS or 
chemotactic factors such as FMLP. M. Baggiolini et al, J. Clin. Invest. 84, 1045 

20 (1989); J. Schroder et al, J. Immunol 139. 3474 (1987) and J. Immunol \dd 2223 

(1990) ; Stricter, et al. Scicncg 243> 1467 (1989) and J. Biol. Chem, 1062 1 ( 1989); 
Cassatella et aK J. Immunol. 148. 3216 (1992), 

GROot, GROp, GROy and NAP-2 also belong to the chemokine a family. Like 
IL-8 these chemokines have also been referred to by different names. For instance 

25 GROou p. 7 have been referred to as MGSAa, b and g respectively (Melanoma Growth 
Stimulating Activity), see Richmond et al, J. Cell Physiology 129, 375 (1986) and 
Chang et al. J. Immunol 148. 451 (1992). All of the chemokines of the a-family which 
possess the ELR motif directly preceding the CXC motif bind to the IL-8 B receptor. 
IL-8, GROa, GROp, GROy and NAP-2 stimulate a number of functions in 

30 vitro. They have all been shown to have chemoattractant properties for neutrophils, 
while IL-8 and GROa have demonstrated T- lymphocytes, and basophiles chemotactic 
activity. In addition IL-8 can induce histamine release from basophils from both 
normal and atopic individuals GRO-a and IL-8 can in addition, induce lysozomal 
enzyme release and respiratory burst from neutrophils. IL-8 has also been shown to 

35 increase the surface expression of Mac- 1 (CDl lb/CD18) on neutrophils without de 

novo protein synthesis. This may contribute to increased adhesion of the neutrophils to 
vascular endothelial cells. Many known diseases are characterized by massive 
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neutrophil infiltration. As IL-S. GROa, GROp, GROy and NAP-2 promote the 
accumulation and activation of neutrophils, these chemokines have been implicated in a 
wide range of acute and chronic inflammatory disorders including psoriasis and 
rheumatoid arthritis, Baggiolini et al, FEBS Lett. 307. 97 (1992); Miller et al, Crit, Rgv. 
5 TmmunoK 12 . 17 (1992); Oppcnheim et al. Annu. Rev. Immunol. 9. 617 (1991); Seilz 
et al., J. Clin. Invest. 87 . 463 (1991); Miller et al.. Am, Rgv, RgSPir Pis. 146» 427 
(1992); Donnely ct al.. Lancet 341 . 643 (1993). In addition the ELR chemokines 
(those containing the amino acids ELR motif just prior to the CXC motif) have also 
been implicated in angiostasis. Stricter et al. Science 258, 1798 ( 1992). 
10 In vitro, IL-8, GROot, GROp, GROy and NAP-2 induce neutrophil shape 

change, chemotaxis, granule release, and respiratory burst, by binding to and activating 
receptors of the seven-transmembrane, G-protein-linked family, in particular by binding 
to IL-8 receptors, most notably the B-rcceptor. Thomas ct al., J, BlQl. Chgmr 266» 
14839 (1991); and Holmes ct al.. Science 253 . 1278 (1991). The development of non- 
15 peptide small molecule antagonists for members of this receptor family has precedent. 
For a review see R. Freidinger in: Progress in Hmg Research. Vol. 40, pp. 33-98, 
Birkhauser Vcrlag, Basel 1993. Hence, the IL-8 receptor represents a promising target 
for the development of novel anti-inflammatory agents. 

Two high affinity human IL-8 receptors (77% homology) have been 
20 characterized: IL-8Ra, which binds only IL-8 with high affinity, and IL-8Rb, which has 
high affinity for IL-8 as well as for GRO-a, GROb. GROg and NAP-2. Sec Holmes et 
al.. supra; Murphy et ai.. Science 253 . 1280 (1991); Lee et al., J. Biol. Chcm> 267. 
16283 (1992); LaRosa et al., T Rinl Chem. 267. 25402 (1992); and Gayle ct ai., L 
Rioi Chem. 268 . 7283(1993). 
25 There remains a need for treatment, in this field, for compounds which are 

capable of binding to the IL-8 a or b receptor. Therefore, conditions associated with an 
increase in IL-8 production (which is responsible for chemotaxis of neutrophil and T- 
cells subsets into the inflammatory site) would benefit by compounds which are 
inhibitors of IL-8 receptor binding. 

30 

.NUMMARY O F THF INVENTION 

This invention provides for a method of ureating a chemokine mediated disease, 
wherein the chemokine is one which binds to an IL-8 a or b receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
35 pharmaccutically acceptable salt thereof. In particular the chemokine is IL-8. 
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This invention also relates to a method of inhibiting the binding of IL-8 to its 
receptors in a mammal in need thereof which comprises administering to said mammal 
an effective amount of a compound of Formula (I). 

Compounds of Formula (I) useful in the present invention are represented by the 
structure: 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

Rl is independently selected from hydrogen: halogen; nitro; cyano; Ci-io alkyl; 
halosubstituied Ci-io alkyl; C2.IO alkenyl; Cmo alkoxy; halosubstituted 
CMoaikoxy; azide; S(0)tR4; (CR8Rg)q S(0)tR4; hydroxy; hydroxy subsututed 
CMalkyl; aryl; aryl C1-4 alkyl; aryl €2-10 alkenyi; aryloxy; aiyl C1-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heleroaryl C2-IO alkenyl; heteroaryi C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; heterocycUcCi-4alkyloxy; heterocyclicC2.10 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2.IO alkenyl C(0)NR4R5; 
(CR8R8)q C(0)NR4Rro; S(0)3H; S(0)3R8; (CR8R8)q C(0)Rii; C2-10 alkenyl 
C(0)Rii; C2.10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi 1; (CR8R8)q OC{0)Ri 1. 
(CR8R8)qNR4C(0)Ri 1; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri , , * 
(CR8R8)q NHS{0)2Ri3; (CR8R8)q S(0)2NR4R5..or two Ri moieties together may 
form 0-(CH2)sO- or a S to 6 membered unsaturated ring, and wherein the alkyl. aryl. 
arylalkyl. heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independenUy hydrogen, optionally substituted Cm alkyl, optionally 
substituted aryK optionally substituted aryl Ci^alkyK optionally substituted 
heteroaryl, optionaUy substituted heteroaryl CMalkyl, hctcrocycUc. heterocyclic 
Ci^ alkyl, or R4 and R5 together with the nitrogen to which tiiey are attached fonn 
a 5 to 7 member ring which may optionally comprise an additional heteroatom 
selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; C 1.10 alkyl; C2.10 
alkenyl; Cmo alkoxy; halosubstituted C MO alkoxy; azide; (CR8Rg)qS(0)tR4, 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl Cm alkyl; 
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aryloxy; arylCi^ alkyioxy; aryl C2.IO aikenyl; hcicroaryl; heteroarylalkyl; 
heieroaryl C | -4 alkyioxy; hcteroaryl C2- 10 alkcnyl; heterocyclic, heterocyclic 
Ci^alkyl; hetcrocyclicC2-lO alkenyi; (CR8R8)qNR4R5; C2-IO aikenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 

5 (CR8R8)qC(0)Ri 1; C2-IO alkenylC(0)Ri 1; (CR8R8)qC(0)ORu; 

C2.10alkenylC(O)ORli; (CR8R8)qOC(0)Ri 1; (CR8R8)qNR4C(0)Rli; 
(CR8R8)qNHS(0)2Rb; (CR8R8)qS(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membcrcd unsaturated ring; and wherein the alkyU aryl, arylalkyU heieroaryl, 

10 hcteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; 
m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a C1-4 alkyl group, or R6 and R? together 
15 with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
Rg is hydrogen or Ci-4 alkyl; 
RlO is Cmo alkyl C(0)2R8; 
20 Rl 1 is hydrogen, optionally substituted Cm alkyl. optionally substituted aryl, 

optionally substituted aiyl Ci^alkyl, optionally substituted hcteroaryl, optionally 
substituted heteroarylCl^alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicCi^alkyl; 
R12 is hydrogen, Ci-IQ alkyl, optionally substituted aryl or optionally substituted 

25 arylalkyl; 

Rl3 is suitably Cl^ alkyl. aryl. aryl Ci-4alkyl. heteroaryl, heteroarylCi^alkyl, 

heterocyclic, or heterocyclicC i-4alkyl; 
Rb is NR6R7. alkyl. aryl, aryl Ci^ alkyl, aryl C2-4 aikenyl, hcteroaryl. hcteroaryl 

C I ^ alkyl, heteroarylC2^ alkcnyl, heterocyclic, heterocyclic C 1^ alkyl, 
30 heterocyclic C2-4 aikenyl, or camphor, all of which groups may be optionally 

substituted; 

or a pharmaceutically acceptably salt thereof. 

Another aspect of the present invention is to a method of treating a chemokine 
35 mediated disease, wherein the chemokine is one which binds to an IL-8 a or b receptor 
and which method comprises administering an effective amount of a compound of 
Forrnula (II) or a pharmaceutically acceptable salt thereof, as defined herein. 



wo 97/29743 



PCTA;S96/13632 



This invention also relates to a method of inhibiting the binding of IL-8 to its 
receptors in a mammal in need thereof which comprises administering to said mammal 
an effective amount of a compound of Formula (II), as deflned herein. 

This invention also relates to the novel compounds of Formula (H), or a 
5 pharmaceutically acceptable salt thereof, as deflned herein. 

Another aspect of the present invention is to a method of treating a chemokine 
mediated disease, wherein the chemokine ts one which binds to an IL*8 a or b receptor 
and which method comprises administering an effective amount of a compound of 
Formula (III) or a pharmaceutically acceptable salt thereof, as defined herein. 
0 This invention also relates to a method of inhibiting the binding of IL-8 to its 

receptors in a mammal in need thereof which comprises administering to said manunal 
an effective amount of a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (HI), or a 
pharmaceutically acceptable salt thereof, as defmed herein. 

5 

DETAILED DESCRIPTION O F THE rNVENTION 

The compounds of Formula (I) may also be used in association with the 
veterinary treatment of mammals, other than humans, in need of inhibition of IL-8 or 
other chemokihes which bind to the IL-8 a and b receptors. (Chemokine mediated 
0 diseases for treatment, therapeutically or prophylactically, in animals include disease 
states such as those noted herein in the Methods of Treatment section. 

In compounds of Formula (I), R is suitably any functional moiety which 
provides an ionizable hydrogen having a pKa of 10 or less, preferably from about 3 to 

5 9. more preferably from about 3 to 7. Such functional groups include, but are not 
limited to. hydroxy, carboxylic acid, thiol, -SR2 -OR2, •NH-C(0)Ra, -C(0)NR6R7, a 
substituted sulfonamides of the formula -NHS(0)2Rb. -S(0)2NHRc. NHC(X2)NHRb. 
or a tetrazolyl; wherein X2 is oxygen or sulfur, preferably oxygen. Preferably, the 
functional group is other than a sulfonic acid, either directly or as a substituent group oh 

D the aryl, heicroaryl, or heterocyclic moiety ring, such as in SR2 or OR2. More 

preferably R is OH, SH, or NHS(0)2Rb. 

Suitably, R2 is a substituted aryl, heteroaryl, or heterocyclic moiety which ring 
has the functional moiety providing the ionizable hydrogen having a pKa of 10 or less. 

5 

Suitably, R6 and R7 are independently hydrogen or a Ci^ alkyl group, or R6 
and R7 together with the nitrogen to which they are attached form a 5 to 7 member ring 
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which ring may optionally contain an additional heteroalom which heteroatom is 
selected from oxygen, nitrogen or sulfur. This heteroring may be optionally substituted 
as defined herein. 

5 Suitably Ra is an alkyl, aryl, arylCi.4alkyl, heteroaryl, heteroarylCi-4aJkyl, 

heterocyclic, or a heterocyclic C i-4alkyl moiety, all of which may be optionally 
substituted, as defined herein below. 

Suitably, Rb is a NRgR?, alkyl, aryl, aryl Ci^ alkyl, aryl C2-4 alkcnyl, 
10 heteroaryl, heteroaryl Cj^ alkyK heteroarylC2-4 alkenyl, heterocyclic, heterocyclic 

Ci^ alkyl, a heterocyclic C2-4 alkenyl moiety, or camphor, all of which groups may be 

optionally substituted one to three times independently by halogen; nitro; 
halosubstituted C1.4 alkyl, such as CF3; Cj^ alkyU such as methyl; Cj^ alkoxy, such 
as melhoxy; aryl; heteroaryl; heterocyclic; NRgCCORa; QONRgRv, S(0)3H. 
15 S(0)ni'Ra (wherein m' is 0, 1 or 2)» or C(0)OCi^ alkyl. When R5 is an aryl or 

arylalkyl, preferably it is an optionally substituted phenyl, benzyl, or styryl. When Rb 
is a heteroaryl preferably it is an optionally substituted thiazole, optionally substituted 
thienyl, optionally substituted quinolinyl or isoquinolyl ring, or pyridyl ring. 

20 R9ishydrogenoraCi^alkyl, preferably hydrogen. Suitably, when the 

substituent group on the Rb moiety is NRgQORa, then Ra is preferably an alkyl 
group, such as methyl. 

Suitably Rc is hydrogen, alkyl, aryl, arylCi-4alkyl, arylCi ^alkenyl, heteroaryl, 
25 heteroary IC i -4alkyl, heteroary IC i -4alkenyl, heterocyclic, or heterocyclic C 1 -4alky 1, or 
a heterocyclic Ci^alkenyl moiety, all of which groups may be optionally substituted 
one to three times independently by halogen, nitro, halosubstituted Ci^ alkyl, Ci^ 
alkyl, Ci-4 alkoxy, NRgQORa. C(0)NR6R7. S(0)3H, or C(0)OCm alkyl, wherein 
R9 is hydrogen or a C 1-4 alkyl. Preferably, Rc is an optionally substituted phenyl. 

30 

When R is an OR2 or SR2 moiety it is recognized by one of skill in the art that 
the aryl ring must, therefore, contain the required ionizable hydrogen. The aryl ring 
may also be additionally substituted, independently, by one to three groups, which 
groups may also contain an additional ionizable group, and which include but are not 
35 limited to, halogen, nitro, halosubstituted Ci^ alkyl, C1-4 alkyl, Ci^ alkoxy. hydroxy, 
SH, -C(0)NR6R7- -NH-C(0)Ra, -NHS(0)2Rb. S(0)2NR6R7. C(0)0R8. or a 
tetrazolyl ring. 

-6- 
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In compounds of Formula (I), suitably Ri is suitably an electron withdrawing 
moiety. R| may be independently selected from hydrogen; halogen; nitro; cyano; 
haJosubstituied Ci-io alkyl, such as CF3; Cmq alkyl, such as methyl, ethyl, isopropyK 
or n-propyl; C2-i0 alJcenyl; Ci-io alkoxy, such as methoxy, or ethoxy; halosubstinited 
Ci-io alkoxy, such as trifluoromethoxy; azide; S(0)iR4, wherein t is 0, 1 or 2; 
(CR8R8)q S(0)tR4; hydroxy; hydroxy substituted Ci-4alkyl, such as methanol or 
ethanol; aryi, such as phenyl or naphthyl; aryl Ci-4 alkyi, such as benzyl; axyl €2-10 
alkenyl ; aryloxy, such as phenoxy; aryl alkyloxy. such as benzyloxy; heteroaryl; 
heteroarylalkyl; heteroaryl Ci^ alkyloxy; heteroaryl C2-10 alkenyl; (CR8R8)qNR4R5; 
C2-IO alkenyl.C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)qC(0)NR4Rio; S(0)3H; 
S(0)3R8; (CR8R8)q C(0)Ri 1. such as trifluromethyl ketone ; C2.10 alkenyl C(0)Ri 1, 
C2-10 alkenylC(0)OR| 1; (CR8R8)qC(0)ORi 1. such as carboxy, methylcarboxylate or 
phcnylbenzoate; (CR8R8)qC(0)ORl2; (CR8R8)qOC(0)Ri 1; (CRsRgjq NR4C(0)Ri 1; 
(CR8R8)qNHS(0)2Ri3. (CR8R8)qS(0)2NR4R5; or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membcrcd unsaturated ring; and s is an integer having a 
value of 1 to 3. The alkyl, aryl, arylalkyl, arylalkenyl, heteroaryl, heteroarylalkyl, 
hetcroarylalkenyl. heterocyclic, hetcrocyclicalkyl. and heterocyclicaUccnyl moieties may 
all be optionally substituted as defined herein below. Preferably Ri is other than azido 
or S(0)3R8. Rg is independendy hydrogen or Cj^ alkyl, which may be branched or 
straight. 

When Ri forms a dioxybridge, s is preferably 1. When R\ forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. 
This naphthylene ring may be substituted mdependentiy, 1 to 3 times by the other Ri 
moieties as defined above. 

Suitably, R4 and R5 are independentiy hydrogen, optionally substituted C1-4 
alkyl, optionally substituted aryl, optionally substituted aryl C i -4alkyl, optionally 
substinjted heteroaryl, optionally substituted heteroaryl Ci^alkyl, heterocyclic, 
heterocycIicCi^ alkyl, or R4 and R5 togetiier with the nitrogen to which they are 
attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S. The optionally substituted moieties are as defined 
herein below. 

RlO is suitably Ci-io alkyl C(0)2R8. such as CH2C(0)2H or CH2C(0)2CH3. 



IS 



PCTWS96/13632 

WO 97/29743 

RU is suitably hydrogen. opUonally substituted Ci -4 alkyl. optionally 
substituted aryl. optionally substituted aryl C1.4 alkyl. opUonally substituted heteroaryl. 
optionally substituted heteroaryl C i.4alkyi. optionally substituted heterocycUc. or 
optionally substituted heterocyclic Ci.4alkyl. The optionally substituted moieties are as 
5 defined herein below. 

Rl2 is suitably hydrogen, optionally substituted Ci-io alM. optionally 
substituted aryl or optionally substituted arylalkyl. The optionaUy substituted moieties 
are as defined herein below. 

10 

Preferably Ri is halogen, cyano. nitro. CF3. C(0)NR4R5. alkenyl C(0)NR4R5. 
C(0) R4R10. alkenyl C(0)0Rl2. hcteroaiyl. heteroaiylalkyl. heteroaiyl alkenyl. or 
S(0)NR4Rs. and preferably R4 and RS are both hydrogen or one is i^yl. A 
preferred ring substitution for Ri is in the 4-posiiion of the phenyl ling. 

When R is OH, SH or NS02Rb than Ri is preferably substituted in the 3- 
position, the 4- position or di-substiiuted in the 3.4- position. The substiiuent group is 
suitably an electron withdrawing moiety. Preferably when R is OH. SH or NS02Rb. 
than Ri is nitio. halogen, cyano, trifluoromethyl group. C(0)NR4R5- 

When R is carboxylic acid, than Ri is preferably hydrogen, or Ri is preferably 
substituted in the 4-position, more preferably substituted by trifluoromethyl or chloro. 

In compounds of Formula (I), suitably Y is independentiy selected from 
25 hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Cl-lO aUcyl; €2-10 

alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azido; (CR8R8)qS(0)tR4. 

wherein q is 0 or an integer having a value of I to 10; (CR8R8)qOR4; hydroxy; 

hydroxy Ci-4alkyl; aryl; aryl Cl-4 alkyl; aryloxy; arylCM alkyloxy; aryl C2-IO 

alkenyl; heteroaryl; heteroarylalkyl; heteroaryl Cm alkyloxy; heteroaryl C2.IO 
30 alkenyl; heterocyclic, heterocyclic C i.4alkyl; heterocycUcC2. 10 alkenyl; 

(CR8R8)qNR4R5; C2-10 alkenyl C(0)NR4R5; (CR8R8)qC(0)NR4R5; 

(CR8R8)qC(O)NR4Rl0; S(0)3R8; (CR8R8)qC(O)Rli;C2.10 alkenyl C(0)Ri 1; 

C2-IO alkenyl C(0)ORli; (CR8R8)q C(0)ORi2; (CR8R8)qOC(0)Rl 1; 
(CR8R8)qNR4C(0)R 1 1 ; (CR8R8)q NHS(0)2Rb. (CR8R8)qS(0)2NR4R5; 
35 CR8R8)qC(NR4)NR4R5; (CR8R8)q NR4C(NR5)Rl 1. or two Y moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring. When Y forms a 
dioxybridge. s is preferably 1. When Y forms an additional unsaturated ring, it is 
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preferably 6 membered resulting in a naphthylene ring system. This naphthylene ring 
may be substituted I to 3 times by another Y moiety, such as defined above. 
Additionally all of the various aryl, heieroaryl and heterocyclic groups noted above, as 
well as the R4. R5 and Ri 1 substituent groups, may be optionally substituted as defined 
5 herein in the specification below. Preferably Y is other than azido or S(0)3R8. R8 is 
independently hydrogen or Ci^ alkyl. 

Y is preferably a halogen, C]^ alkoxy, optionally substituted aryl, optionally 
substituted aryloxy, optionally substituted arylalkoxy, optionally substituted 
10 arylalkyloxy, optionally substituted heteroarylalkyloxy, methylenedioxy, NR4R5, 
thioCi.4aIlcyK thioaryl, halosubstituted alkoxy, optionally substituted C]^ alkyl, or 
hydroxy alkyl. Y is more preferably mono-substituted halogen, disubsiitutcd halogen, 
mono-substituted alkoxy, disubsiitutcd alkoxy, methylenedioxy, aryl, or alkyl, more 
preferably these groups arc mono or di-substitutcd in the 2 - position or 2\ 3'-position. 

15 

While Y may be substituted in any of the 5 ring positions, preferably when R is 
OH, SH, or NHS02Rb. Y is preferably mono-substituted in the 2'-position or 3'- 
position, with the 4'- preferably being unsubstituted. If the ring is disubsiitutcd, when R 
is OH, SH, or NHS02Rb. subslituents arc preferably in the 2' or 3' position of a 
20 monocyclic ring. While both R 1 and Y can both be hydrogen, it is prefercd that at least 
one of the rings be substituted, preferably both rings are substituted. 

In compounds of Formula (I), X is suitably oxygen or sulfur, preferably oxygen. 

25 While not expUciUy covered by Formula (1). Oa-c), (II), (Ha-c). or (HI), another 

aspect of this invention arc the synunetrical bis compounds which arc included for each 
structure. 

Compounds exemplified by this bis like structure include: 
30 N-(Bis (2-hydroxy-4-nitro phenyl-N'-(dianisdine)diurca 

4-McthyIcne bis(N-(2-chloro phcnyl)-NX2-hydroxy 4-nitrophenyl)uica) 

Exemplified compounds of Formula (I) include: 
N-{2-Hydroxy-4-(meihoxycarbonyl)phenyI]-N*-phenylurca; 
35 N-[5-Nilro-2-hydroxyphenyl]-N'-phcnyl urea 

3-Hydroxy-4- { [(pheny lamino)carbony l]amino ) benzamide 
N-(2-Hydroxy-4-fluorophcnyi)-N -phenyl urea 



-9- 



2- { [(Pheny lamino)carbony llamino ) ihiophcnol 
N-(2-Carboxy-4-hydroxyphcnyl)-N'-phenyl urea 
N-[2-Hydroxy-4-(trifluoromethyI)phenyn-N'-phenyl urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-hydroxy-4-nitrophenyl) urea 
5 N-(2-Hydroxy-4-nitrophcnyl)-N'-phenyl-ihiourca 

N-(4-Nilro-2-(phcnylsulfonylanuno)phenyl)-N*-phcnyl urea 
N-(2-Hydroxy-5-nitrophenyl)-N'-(3-methoxy-2-thicnyl)urea 
N-(2-Hydroxy-4.nitrophenyl)-N*-(3-mcthoxy-2-thicnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-inethoxyphenyl)urea 
10 N-(2-Hydroxy-4.niirophenyl)-N'-(2-mcthoxyphenyl)urca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-trifluoromcthylphcnyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N'.(2-trinuoromethylphenyl)urea 
N-(2-Hydroxy-4.nitrophcnyl)-N'-(4-trinuoromethylphcnyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-broinophcnyl)urea 
15 N-(2-Hydroxy-4-nitrophcnyl)-N*-(3-bromophenyl)urea 
N-(2-Hydroxy^-nitrophcnyl)-N'-(4-bromophenyi)urea 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-4-nilrophcny l)-Nr-( I -naphlhyl)urca; 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2-nitrophcnyl)urea 
20 N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophcnyl)urea 
N-(2-Hydroxy-4-nilrophenyl)-N-(2,6^nuorophenyl)urea 
N-(2-Hydroxy-4-nitrophcnyl)-N-(2-elhoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N-(2-cthylphenyl)urea 
N-(2-Hydroxy-4-niuophenyl)-N'-{2-trinuoromethoxyphenyl)urea 
25 N-(2-Hydroxy-4-nitrophenyl) N*-(2-methylthiophenyl) urea 

N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro 6-mcthyi phenyl) urea 
N-(2.Hydroxy-4-nitropbcnyl) N'-(2-sulfoxymelhyl phenyl) urea 
N-(4.Trifluoromelhyl-2-hydroxy phenyl) N*-(2-bromo phenyl) urea 
N-(4-Carbomethoxy 2-hydroxy phenyl) N''(2-bromophcnyl) urea 
30 N-(4-Trinuoromelhyl-2-hydroxy phenyl) N*-(2-phenyl phenyl) urea 
N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(2-Hydiroxy-4-nitrophenyl) N'-(2.3-dichloro phenyl) urea 
N-(2-Hydroxy-4.nitrophenyl) N'-(2,4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N -(2-chloro phenyl) urea 
35 N-(2-Hydroxy-4-nitrophenyl) N'-(2,4Hlibromophenyl) urea 
N-(2-Hydroxy- 1 -napihyl)-N' -(2-bromopheny I) urea 
N-(2-Hydroxy-4-mirophenyl)-N*-(2.3-methylenedioxyphenyl)urea 
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N-(2-Hydroxy-4-iiitrophenyl)-N*-(3-chloro-2-methoxyphenyl) urea 
N-(2-Hydroxy-4-niirophenyI)-N'-(2-methylphenyI)urea 

N-(4-(Benzylainino)carbonyi-2-hydroxyphcnyl].N'.(2-bromophenyl)urea 
N-(2-Hydroxy-4-nitrophenyJ)-N*-(2-phenoxyphenyl)urea 
5 N-(2-Hydroxy-4-nuoro phenyl)-N'-(2-broinophenyl) uiea 
N.(2-Hydroxy-3-napthyl)-N*-(2-bromophenyl)urea 
N-(3;4-Dinuoro-2-hydroxyphenyl)-N-(2-bromophenyI)urea 
N-(2-Hydroxy 4-phenylphcnyl)-N'-(2-bromophenyl) urea 

N-(2-Hydroxy-4-incihyIphenyl)-N'K2-bromophenyl)urea 
10 N-(2-Hydroxy-4-nitrophenyl)-N'-(2-phenylaminophenyl) urea 
N-(2-Hydroxy-3-carboxyphenyl)-N'-(2-bromophenyl)urea 
N-(2-Sulfhydryl-4-bromdphenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-iutrophenyI)-N'-(2-iodophenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl) thiourea 
15 N-((2-PhenylsuIfamido)-4rcyanophenyl]-NH2-biomophenyl) urea 
N-(2-(Arainosulfonamidophenyl)phenyl)-N'-(2-bromoplienyl) uira 
N-(2-(AminosulfonyJstyryI) phenyl)-N*-(2-bromophenyl) urea 

2.t(3.4.Di.methoxyphenylsulfonyl)aminoJphenyl)-NX2-bromophenyl)urea 
N-(2-[(4-AcetamidophenylsulfonyI)amino]phenyl)-N'-(2-bromophenyl)urea 

20 N-(2-(Aininosulfoiiyl (2-thiophehe)phenyi).N'-(2-bromophenyl) urea 
N-(2-(AininosulfonyI O-iolyl) phenyI)-N'-(2-bromophcnyI) urea 
N-(2-(Aininosulfonyl (8-quinoIinyl))phenyl)-N'-(2.bromophenyI) urea 
N-(2-(Aminosulfonyl benzyl) phenyl)-N*-(2-bromophenyl) urea 
N-(2-Hydroxy-4-a2idophenyI)-N'.(2-methoxyphenyl)urea 

25 N-[2-Hydroxy-5-cyanophenyl]-N'.[2-bromophcnyllurea 
N-[2.Hydroxy-3-fluorophenyl]-N'-[2-bromophenylurea 
N-l2-Hydroxy.3-fluoro-5-bromophenyl]-N'-[2-bromophcnyl]urea 
N-[2-Hydroxy-3-chIorophenyl]-N'-[2-bromophcnyl]urea 
N-[2-Hydroxy-3-trinuoromethyIphenylJ-N'-[2-bromophenyl]urea 

30 N.{2-Hydroxy-3.4-diphenyl-phenyl]-N'-(2-bromophenyl]urea 

N-[2-Hydroxy-3-gJycineinethylestercarbonylphenyl]-N'-[2-bromophenylJurea 
N-[2-Hydroxy-3-glycincarbonyiphenyll-N'-(2-bromophenyl] urea 
N-t2-Hydroxy-3.5-dichlorophenyl]-N'-(2-broinophenyl] urea 
N-(2-Hydroxy-3-nitrophenyll-N'-[2-bromophenyl]urea 
35 N-[2-Hydroxy-3.4-dichIorophenyl]-N'-[2-bromophcnyll urea 
N-(2-Hydroxy-3-cyaxiophenyl]-N*-(2-brohiophenyI] urea 
N-{2-Hydroxy-4-cyanophenyl]-N'-(2-bromophenyIJurea 
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N.l2-Hydroxy-4-cyanopbenyll-N'-l4-methoxyphcnyllurea 
N-[2-Hydroxy-4K:yanophcnyl]-N'-l2-phenylphenyll urea 
N-(2-Hydroxy-4-cyanophenyl]-N'-[2-ineihylphenyl]urea 
N-[2-Hydroxy-4-cyanophenyll-N'-[2-trifluoromethylphenyl] urea 
5 N-l2-Hydroxy-4-cyanophenyl]-N'-[3-trinuoromethylphenyl] urea 
N-{2-Hydroxy-4-cyanophenyll-N'-[4-trinuoromethylphenyl] urea 
N-[2-Hydroxy-3-n-propylphenyll-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-4-ethylphenyll-N'-(2-bromophcnyl] urea 
N-l2-Hydroxy-3-phenylaminocarbonyl phenyll-N'-(2-bromophenyll urea 
0 N-(2-Hydroxy-3-cyano-4-methylphenyll-N'-[2-bromophenyl] urea 
N-I2-Hydroxy-4-carbophenyl phenyl]-N'-[2-bromophenyl] urea 
N-(2-Hydroxy-3-carbophenyl phenyi]-N'-[2-bromophcnyl] urea 
N-l3-Benzyloxy-2-hydroxyphcnyll-N'-I2-bromophenyllurea 
(E)-N-t4.l2-(Methoxycarbonyl)ethenyll-2-hydroxyphenyi]-N'-[2-broinophenyllurea 
15 (E)-N-[3-[2-(Methoxycarbonyl)ethenyll-2-hydroxyphenyll-N-l2-bromophenyl]urea. 

N'-[2-bromophenyl]urea 
(E)-N-l3-l2-(Aminocarbonyl)ethenyll-2-bydroxyphenyI]-K-[2-bromophenyl]urea.N"- 

[2-bromophenyl]urea 

(E)-N-l4-[2-(Aminocarbonyl)ethenyl]-2-hydroxyphenyl]-N'-i2-bioinophenyl]urea-N'. 

20 [2-bromopbenyllurea 

N-[2-Hydroxy-4-beiizamide phenyl]-N'-[2-l»omophenyllurea 
N-l4-Aminocarbonyl-2-hydroxyphenyl]-N'-[2-bromophcnyl]urea 
N-{2-Hydroxy-3,5.6-trifluorophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3-nuoro-4-trifluoromethylphenyl)-N'-(2-bromophenyI)urea 

25 N-(2-Hydroxy-3-iodophcnyl)-N'-(2-bromophcnyl)urea 

N-[2-l[[2-(Trinuoroinethyl)phcnyllsulfonyl]aininolphenyl3-N'.(2-broinophenyl)urea 

N.(2-Bromophenyl)-N'-l2-dimethylaininosulfonyIaminolphenyl]urea 

N-[2.(PhenethyUulfonylamino)phenyl]-N'-(2-bromophcnyl)urea 

N-l2-[(2-Acctamido-4-mcthylthiazoi-5-yl)sulfonylaimnolphenyll-N'.(2- 

30 bromophenyOurea 

N-[2-Hydroxy-4-cyanophenyl]-N'-(4-phcnylphenyll urea 

N-[2-Hydroxy-4-cyanophenyll-N'-t2;j-dichlorophenyllufea 

N-l2-Hydroxy-4-cyanophenyl]-N'-[2-methoxyphenyll urea 

N-t2-Hydroxy-4-cyanophenyll-N*-I3-methoxyphcnyl] urea 
35 N-l2-Hydroxy-5-nuorophenyll-N'-[2-bromophcnyll urea 

N-l2-Hydroxy-5-irinuoromethylphenyn-N'-l2-bromophenyllurea 

N-[2-Hydroxyphenyl]-N'-[2-bromophenyllurea 
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N-rrrans-3-styrl-2-hydroxyphenylJ-N'-[2-bromophenyJ] urea 
N*[2-Hydroxy-3«4-dichlorophenyl1-N'-[2-methoxyphenyl] urea 
N-[2-Hydroxy-3.4-dichlorophenyl]-N'-[4-inethoxyphenyl] urea 
N-[2-Hydroxy-3,4.dichlorophenyl]-N'-[3-trinuoromethylphenyl] urea 
N-(2-Hydroxy-3,4-dichlorophenyI]-N'-(2-phenylphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N*-[4-phenylphenyl] urea 
N-{2-Hydroxy-3,4-dichlorophenyl]-N-(2.3-dichlorophenyl] urea 
N-[2-Hydroxy-4.isopropylphenyl]-N'-[3-trifluoromethylphenyl] urea 
N.[2-Hydroxy-3-naphihyll-N'-t2J-dichlorophenyl] urea 

N-[2-((2,3-Dichloroihien-5-yl)]sulfonylainino]phenyl]-N'-(2.bromophenyl)urea 
N-[2-[(3,5-Bist^ifluoromethylphenyl)sulfonylaIninoJphenyl]-^^-(2-bromophenyl)urea 
N-[2-((2-Ben2yi)sulfonylaniino]-(5-trifluoromcthyl)phenyl]-N*.(2-broinophenyl)urca 
N-[2-[2-(3-Nitrophenyl)sulfonylaminolphcnyl]-NX2-bromophenyl)urea 
N-[2-I2.{4-Phenoxyphenyl)sulfonylaminolphenyl].N'-(2-bromophenyl) urea 
N-[[2-(lS)-10-Camphorsulfonylaininolphenyll-N'-(2-bromophenyI)urea 
N-[C2-( 1 R)- 1 0-Camphorsulfonylainino]phenyl]*N*-(2-bromophenyl)urea 
N-[2-[2-(2-Nitro-(4>trifluoromethyl)phenyl)sulfonylainino]phenyl*N'-<2- 
bromophenyOurea 

N-(2-Hydroxy-4-a2idophenyl)-N'-(2-iodophenyl)urea 
N-(2-Hydroxy-3-azidophenyl)-N-(2-bromophenyI)urea 
N-[2-Hydroxy-3-cyanophenyl]-N-[2-inethoxyphcnyl] urea 
N-[2-HydFOxy-3*cyanophenyl]-N'-[3-trifluoromethylphenyl] urea 
N-(2-Hydroxy-3-cyanophenyl]-N'-[2-phenylphenyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N-[2»3-dichlorophenyll urea 
N-[2-Hydroxy-4-isopropylphenyl]-N'-[2,3-dichlorophenyl] urea 
N-t2-Hydroxy-4-isopropylphenyl]-N*-[2-chloro-5-trifluoromelhylphenyl] urea 
N-[2-Hydroxy-3-phenylphenyl]-N'-[2,3-dichlorophenyl] urea 
N-[2-Hydroxy-S-nitrophenyl]-N*-[2-methoxyphenyI] urea 
N-[2-Hydroxy-5-nitrophcnyi]-N-(3-trifluoromethylphenyl] urea 
N-[2-Hydroxy-5-nitropbcnyi]-N-(2-phcnylphenyl] urea 
N-[2-Hydroxy-5-rutrophenyl]-N -(2,3-dichlorophenyl] urea 
N-[2-Hydroxy-5-ethylsulfonylphenyI]-N'-[2,3-dichlorophenyl] urea 
N*[2-(2-Amino-(4-trifIuoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyl)urea 
N-[2-(Aniinosulfonyl phenyl) 3-aznino phenyl) N -(2-bromo phenyl) uiea 
N-[2-Hydroxy-3,4-dichlGrophenyll-N'-[2,4 dimethoxyphenyll urea 
N-l2-Hydroxy-3,4-dichlorophenyl]-N-(2-chloro-5-triflu6romeihylphenyn urea 
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N-[2-Hydroxy-3-naphthyll-N"-(3-trinuoromethylphenyIl urea 
N-t2-Hydroxy-5-naphthalenesulfonic acid]-N'-l2-broinophenyI] urea; 
N-[2-Hydroxy-4-naphlhalenesulfonic acid]-N'-[2-bromophenyll urea; 
1 , 1 ■-(4-Methyl-2.pheny lene)bis[2-lhio-3-tolylurea] 
5 N-(2-Carboxyphenyl)-N'-phenylurea 

N-(2-Hydroxy-4-niirophenyl)-N'-pbcnylurea 
l.(2-Caiboxyphenyl)-3-(4-chIorophenyl)urca 

2-(3.4-Dichlorophenylcarbonyldiiinino)-5-trinuoromethylbenzoic acid 
2-(4-Chlorophenylcarbonyldiiniino)-5-trinuoromethylbcn2oic acid 
10 l-{p-AmsyI)-3-(2-carboxyphenyl)urea 

l-(2-Carboxyphenyl)-3-(3-fluorophenyl)urea 

l.(2-Carboxyphenyl)-3-(3-chlorophenyl)urea 

l-(m-Aiusyl)-3-(2-cartx)xyphneyl)urea 

l-(o-Anisyi)-3-(2-carboxyphenyl)urea 
15 i-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea 

l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyl)urea 

N-(5-Chloro-2-hydroxy-4.nitrophenyl)-N'-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyi)urca 

N-l2-l2-(4-CWc>roO-aininophenyl)sulfonylaininolphenyi]-N'-(2-bromophenyl)urea 
20 N-[2-(3-Aininophenyi)sulfonylaminophenyll-N'-(2-bromophcnyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(2-methoxyphenyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(4-methoxyphcnyl)urea 
N-(2-Hydroxy-3-iiitrophenyl)-N'-(3-trifluoromethyphcnyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(2-phcnylphenyl)urea 

25 N-(2-Hydroxy-3-nitiopl»nyl)-N'-(2.3dichlorophenyI)urea 
N-(2-Hydroxy-3-nittophenyl)-N'-(4-phcnylphenyl)urea 
N-(2-Hydroxy-3-nitrophcnyl)-N'-(2.4-dimethoxyphenyl)urea 
N-(2-Hydroxy-3-nitrophenyi)-N'-(2.chloro-5-trifluoromethylphenyl)urca 
N-(2-Benzenesulf6nylamino-4-cyanophenyi)-N*-(2-inethoxyphcnyl)urea 

30 N-(2-Bcnzenesulfonyianiino4<yanophenyl)-N'-(2-phenylphenyl)urea 
N-(2-Beiizenesulfonylanuno-4-cyanophcnyl>NM3-trinuoroiiiethylphenyO 
N-K2-BcnzenesuIforiylainino-4.cyanophenyl)-N'.(23dichlorophenyl)urea 

N-(2-Hydroxy-4-ainidinophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3.4-dichloro phenyl) N'( phenyl) urea 

35 N-(2-Hydroxy 4-cyano phenyl) N'( phenyl) urea 

N-(2-Hydroxyphenyl 3-carboxylic acid)N'( phenyl) urea 

N-(2-Hydroxy-3-nitrophenyl)-N'-phenylurea 
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N-(2-Hydroxy-3-cyano phenyl ) N*(phenyl) urea 
N-(2-Hydroxy-3-cyano-4-chlorophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-3-fluorophenyl)-N*-(phenyl)urea 
N-(2-Hydroxy-3,4-difluorophenyl)-N'-(phenyl)urea 
5 N-(2-(Beiizylsulfonylainino)-4^yanophenylJ-N*-{2,3-dichlorophenyl)urea 

N-[2-(PhenylsulfonylaminoM-trifluoromethylphenyI]-N*-(2.3-dichlorophenyl}urea 
N-[2-(3-Pyridinesulfonylamino)-4-cyanophenyll-N*-(2,3-dichlorophcnyl)urea 
N-[2-(S-IsoquinoIinesulfonylamino)-4-cyanophenyl]-NX23-dichlorophenyI)urea 
N-[2-(Phenylsulfonylamino)-4-cyanophenyI]-N'-(2-chlorophenyl)urea 

10 N-[(Phenylsulfonylamino)-4-cyanophenyn-N -(2-fluoro phenyl) urea 

N-(2-(Phenylsulfonylamino)-4-cyanophenyl]-N*-(2-thiomethylphenyl)urea 
N-(2-(PhenylsulfonylaminoM-cyano phenyl]-N'-(2-trifluoromethoxyphenyl)urea 
N-[2-(Phenylsulfonylaniino)-4-cyanophenyI]-N-(2-trifluoromethylphenyl)uxea 
N-[2-(PhenylsuIfonylamino)-4-cyanophenyl]-N'-(2-methylphenyl) urea 

15 N-[2-(Phenylsulfonylaniinp)-4-cyano phenyl]-N'-(2-meihoxy 3-chIoro phenyl) urea 
N-[2-(4-cyanophenyl)-N'-{3-nuoro phenyl) urea 

N-(2-Thiophenesulfonylaniino-4-cyanophenyl)-N'-(2,3-dichlorophenyl)urea 
N-[(2-Pyrid-2-yl)thiophene-5-sulfonylaniino-4K:yanophenyl]-N^(2,3-dicWorophenyl)ure 
N-[(2-Acetainino-4-methyl-S-thiazole5u]fonylanuno-4-cyanophenyl]-N'-(23- 
20 dichloropheny Durea 

N-((2-AminosuIfonylphenyl) 4*cyano phenyl) N-(2-methyl 3-chloro phenyl) urea 
N-(2-Benzenesulfonylanuno-3-cyanophenyl)-N*-(2,3dichlorophenyl)urea 
N-[(Benzylsulfonylamino)-5-cyanophcnyl]-N'-(2,3-dichlorophenyI)urea 
N-[(2-Phenylsulfonylanuno)-4-cyanophenyll-N'-(2-nitrophenyl)urca 

25 N-[(2-PhcnylsulfonyIanMno)-4-cyanophenyl]-N*-(2-methyl-3-nitrophenyl)urea 
N-[(2-Phenyl5ulfonylanilno)-4-cyanophenyl]-N'-(2-methyl-3-aniinophenyl)ufea 
N*[(2-Phenylsulfonylainino)-4*cyanophenyl)-NX2-anunophenyl)urea 
N-(2-(2-PyridtnesulfonylamincH4-cyanophenyl)-N'-(2,3-dichlorophcnyl)urea 
N-(2-Ben2enesulfonylanuna-3-uinuoromethylphenyl-N'-(2,3-dichlorophenyl)urea 

30 N-(4-Benzenesulphonylthiophene-2-sulphonylamino-4-cyanophenyl)-N*-(2,3- 
dichlorophenyl)urea 

N-(2-Trifluoronielhylbe2enesulfonylamino-4-cyanophenyi)-N'-(23-dlchlorophenyl^ 
N-{2-Hydroxy-4-cyanophenyI>N'-(2,3-methylenedioxyphenyl)urea 
N-[2-(2-Nitrophenylthio)phenyll-N-(2-hydroxy-4-nitrophenyl)urea 
35 N-(2-Hydroxy-3-irifluoroniethylphcnyl)-N*-(2,3-dichIorophenyl)urca 
N-(2-Hydroxy-3-trifluoromethylphcnyl)-N'«^2-phenylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-ben2ylphenyl)urea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phenylthiomcthyl)phcnyl]urca 
N-(2-Hydroxy-4-nitro phenyl)-N'-[2-(phenyloxymelhyl)phenyl]urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phenylethyl)phcnyllurea 
N-(2-Hydroxy-4-nitrophcnyl)-N'-[2-(4-irifluorophenyl)phcnyl]urca 

5 N-(2-Hydroxy-3-trifloromethylphenyl)-N'-(2-methoxyphcnyl)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-acetoxyphcnyI)urea 
N-(2-Hydroxy-4-niirophenyl)-N'-[2-{2-cyanophcnylthio)phenyllurca 
N-(2-Hydroxy-3-irifluoromethylphcnyI)-N-(2-chlorophenyl)urea 
N-(2-Hydroxycthyl)-N'-(2-hydroxy-4-nitrophcnyi)urea 

10 N-2-(Benzyoxyphcnyl)-N'-(2-hydroxy-4.nitrophenyl)urca 

N-(2-(2-Thicnylsulfonylamino)phenyl)-N'-(2-hydroxy-4-nitrophenyl)urca 
N-(2-Benzcnesulfonylamino-4-nitrophenyl)-N'-(2,3-dichlorophenyl)urca 
N-(2-Benzenesulfonylamino-4-nitrophenyl)-N'-(2-bromophcnyl)urca 
N-(2-Benzylsulfonylamino-4-nilrophcnyl)-N*-(2-bromophcnyl)urca 

15 N-(2-Bcnzylsulfonylainino-4-niirophenyi)-N'.(2,3dichlorophcnyl)urisa 
N-[2-(3-Pyridylniethoxy)phenyl]-N'-(2-hydroxy-4-nitrophcnyi)urca 
N-t2-(4-Pyridylmcthoxy)phcnyll-N'-(2-hydroxy-4-nitrophcnyl)urea 
N-[2-(Methoxycarbonylamino)phcnyl]-N'-(2-hydroxy-4-nitrophcnyl)urca 
N-[2-(Melhylsulfonylaniino)-4-nitrophenyl]-N'-(2-bromophcnyl)urca 

20 N-[2-(Propylsulfonylamino)-4.nitrophcnyl)-N'-(2-bromophenyi)urca 
N-t2-(Propylsulfonylanunc)-4-nitropheiiyl]-N'-(2,3-dichIorophenyl)urea 
N-[[(2-acetamino-4-mcihyl-5-lhiazolyl)sulfonylaiimo]-4-ni^^ 
dichloropbenyl)urea 

N-[2-(3-Pyridinesulfonylamino)-4-nitrophenyl]-N'-(2,3-dichlorophenyl)urca 
25 N-[2-(3-PyridinesulfonyIainino)-4-nitrophenyll-N'-(2-bromophenyl)urca 
N-I2-(Meihylsulfonylainino)-4-nitrophcnyl]-N*-(2.3-dichlorophenyl)urea 
N-(2-Hydroxyeth- 1 -yloxypheny l)-N'-(2-hydroxy-4-niirophcnyl)urca 
N-(2-Hydroxy-4-cyanQpheiiyl)-N*-(2-benzylaminophcnyl)urea 
N'-[2K2-Pyridylmeihoxy)phenyI>N-(2-Hydroxy-4-nilrophcnyl)urca 
30 N-[2-(2-Mcthoxycarbonylbenzyloxyphenyl]-N-(2-hydroxy-4-nitrophenyl)urca 
N-[2-(2-Carboxybenzyloxy)phenyl)-N'-(2-hydroxy-4-nitrophcnyl)urca 
N-[2-(Bcnzoylamino)phenyll-N-(2-hydroxy-4-nitrophcnyl)uica 

Additionally exemplified compounds of Formula (1) include: 
35 N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(benzyloxy)phenyl)urea 

N-(2-Hydroxy-4-cyanophcnyl)-N'-(2-(2-pyridylmethyloxy)phenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(3-pyridylmeihyloxy)phcnyl)urca 
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N.(2-Hydroxy-4-cyanophenyl)-N'-(2-(4-pyridylmethyloxy)phenyl)iirea 

N-(2-Hy(lroxy-4-trifluoroacetopheaone)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-trinuorosulfonylphenyl).N'-{2-bromophenyl)urea 

N-f2-Hydroxy-3-bromo-4-cyanophenyI)-N'-(2-biomophenyl)urea 

N-(2-Hydroxy-3-chJoro-4-cyanophenyI)-N'-(2-btx)mophenyI)urea 

N-(2-Hydroxy-3-trinuoromethyl-4-cyanophenyl)-N--(2-bromophenyI)urea 

N-(2-Hydroxy-4-cyanophenyl-3-carboxylicacid)-N'-(2-bromophenyI)urea 

N-(2-Hydroxy-4-trifluoroacetophenone)-N'.(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-trifluorosulfonyIphenyl)-N*-(2,3-dichlorophcnyl)urea 

N-(2-Hydroxy-3-bromo-4-cyanophenyI)-N'-(2.3-djchlo«vhenyl)urea 

N-(2-Hydroxy-3-chloro-4-cyanophenyl).N'-(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-3-trifluoromethyl-4^yanophenyl).N'-(2.3^ichlorophenyl)u 

N-(2-Hydfoxy^K:yanophcnyl-3-carboxylicacid)-N'-(2.3-dichlorophenyl)u 

Prefered compounds of Formula (I) include: 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urea 

N.(2-Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-{2-phenyIphenyl)urea 

N.(2-Hydroxy-4-nitrophenyl)-N'-(2-methyIthiophenyl)ufea 

N-(2-Hydroxy^nitrophenyl).N'r(2,3-dichlorophenyl)urea 

N-(2-hydroxy 4-nltro phenyl) N*-(2-chloro phenyl) urea 

N-(2-Hydroxy^-nitrophenyl)-N'.(2.3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxy-3-chl6rophenyl)urea 
N-(2-hydroxy 4-nitro phenyl) N'-(2-pbenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N'T(bromophenyl)urea 

N.(2-Hydroxy-3-glycinemethylestercarbonylphenyl)-N'-(2-bromophenyl)uri 

N-(3-Nitro-2-hydroxyphenyl)-N'-(2-bronK>phcnyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-biomophenyl)urea 

N-(2-Hydroxy-3,4-dich]orophenyl)-N'-(2.bromophenyl)urea 

N-(3-Cyano-2-hydroxyphcnyl)-N'.(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-{2-phenylphenyI)urea 

N-(2.Hydorxy-4^yanophenyI-N'^23-dlchlorophenyl)urea 

N-(2-Hydroxy.4^anopbcnyl)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N*.{2-biomophenyl)urea 

N-<4-Cyano-2-hydroxyphenyl)-N'-(2-trifluoromethylphenyl)u«a 

N-(3-Trifluoromethyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
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N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N'-(2-broinophenyl)urea 

N-(2-hydroxy 4-nitro phenyl) N*-(2-iodo phenyl) urea 
N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 
N-(2-phcnylsulfonainido)-4-cyanophenyl-N-(2-bromo phenyl)urea 
5 (E)-N.l3-l(2-Aminocarbonyl)ethenyll-2-hydroxyphenyll-N'-(2-bromophcnyl)urca 

N-(2-Hydroxy,3.4-dichlorophenyl)-N'-(2-roethoxyphcnyl)urea 
N-(2-Hydroxy.3,4-dichlbrophenyl)-N*-(2-phcnylphenyl)urea 
N-(2-Hydroxy-3.4-dichlorophenyl)-N'-(2.3-dichlotophcnyl)urea 
N-(2-Hydroxy-5-nitrophenyl)-N'-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-3-cyanophenylVN'-(2,3 dichlorophenyl)urea 



10 



IS 



20 



25 



As used herein, "optionally substituted" unless specifically defined shall mean 
such groups as halogen, such as cyano. nitro. fluorine, chlorine, bromine or iodine; 
hydroxy; hydroxy substituted Ci-ioalkyl; C i-io alkoxy. such as methoxy or cthoxy; 
S(0)m' Cl-lO alkyl, wherein m' is 0, I or 2, such as methyl thio. methyl sulfinyl or 
methyl sulfonyl; amino, mono & di-substituted amino, such as in the NR4R5 group; 
NHC(0)R4; C(0)NR4R5; C(0)ORi 1; S(0)2NR4R5; NHS(0)2Rl3. Ci-lO alkyl. such 
as methyl, ethyl, propyl, isopropyl. or t-butyl; halosubstituted Ci-lO alkyl. such CF3; an 
optionally substimted aryl. such as phenyl, or an optionally substituted arylalkyl. such 
as benzyl or phenethyl. optionaUy substituted heterocylic. optionally substituted 
hcterocylicalkyl. optionally substituted heteroaryl. optionally substituted hctcroaryl 
alkyl. wherein these aryl. hetroaryl. or heterocyclic moieties may themselves be 
optionally substituted one to two times by halogen; hydroxy; hydroxy substituted alkyl; 
C i-10 alkoxy; S(O)m<:M0 alkyl; amino, mono & di-substituted amino, such as m the 
NR4R5 group; Ci-lO alkyl, or halosubstituted Cl-lO alkyl, such as CF3. 

Rl3 is suitably C 1-4 alkyl. halosubstituted C1-4 alkyl. aryl. aryl Ci.4alkyl. 
heteroaryl. heteroarylCi.4alkyl. heterocyclic, or heterocyclicCi^alkyl. 

AnoUier aspect of the present invention are the novel compounds of Formula 
(ID or a pharmaceutically acceptable salt thereof, as described below, which are also 
useful in inhibiting tiie binding of IL-8 to its receptors in a mammal in need thereof. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (D) and a pharmaceutically accepuble diluent or carrier. Compounds of 
Formula (11) are also useful for treating a chemokine mediated disease, wherem the 
chemokine is one which binds to an IL-8 a or b receptor and which method comprises 
administering an effective amount of a compound of Formula (II)-or a pharmaceutically 
acceptable salt thereof. 
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Compounds of Formula (II) are represented by the structure: 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted Ci-io alkyl; C2.IO alkenyl; Ci-io alkoxy; halosubstituted 
Ci-ioaikoxy; azide; S(0)tR4; (CRgRgyq S(0)tR4; hydroxy; hydroxy substituted 
Ci^aikyl; aryl; aryl Ci^ alkyl; aryl C2-IO alkenyl; aryloxy; aryl Ci^ alkyloxy; 
heieroaryl; heteroarylalkyl; heteroaryl C2.10 alkenyl; heicroaryl C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; heterocyclicCi ^alkyloxy; hetcrocyclicC2.10 
alkenyl; (CRgR8)q NR4R5; (CR8R8)q C(0)NR4R5; 02-10 alkenyl C(0)NR4R5; 
(CRgRg)^ C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Rii; C2.10 alkenyl C(0)Ri 1: 
C2-10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi 1; (CR8R8)q OC(0)Ri f. 
(CR8R8)qNR4C(0)Rii; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1, 
(CR8R8)q ^a^S(0)2Rl3; (CR8R8)q S(0)2NR4R5, or two Rl moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl, 
arylalkyK heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci^alkyl, heterocyclic, 
heterocyclicCi^ alkyl, or R4 and R5 together with the nitrogen to which they are 
attached form a S to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2.IO 
alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8R8)qS(0)tR4, 
{CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl C1-4 alkyl; 
aryloxy; arylC 1^ alkyloxy; aryl C2- 10 alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl Ci-4 alkyloxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
Ci^alkyl; heterocycllcC2.10 alkenyl; (CR8Rg)qNR4Rs; C2-10 alkenyl 
C{0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
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(CR8R8)qC(0)Rii; C2-10 alkcnylC(0)Ri i; (CR8R8)qC(0)ORli; 

C2.10alkenylC(O)ORn; (CR8R8)qOC(0) Ri i; {CR8R8)qNR4C(0)Ri i; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 

(CR8R8)q NR4C(NR5)Rn; or two Y moieties together may form 0-(CH2)sO- or a 
5 5 lo 6 membcred unsaturated ring; and wherein the alkyl, aryl, arylalkyl, hetcroaryl, 

heteroaryl alkyU heterocyclic, heierocyclicalkyl groups may be optionally 

substituted; 
q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of 1 to 3; 
10 m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a C 1-4 alkyl group, or R6 and R7 together 

with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
15 R8 is hydrogen or C 1 -4 alkyl; 
RlOis Ci-io alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted C1.4 alkyl, optionally substituted aryl, 

optionally substituted aryl Ci^alkyl, optionally substituted heteroaryU optionally 
substituted heteroarylCMaikyi, optionally substituted heterocycliCt or optionally 
20 substituted heterocyclicCMalkyl; 

R 1 2 is hydrogen, C 1 - 10 alkyl, optionally substituted aryl or optionally substituted 
arylalkyl; 

Rl3 is suitably C I -4 alkyl, aryl, aryl Ci-4alkyl. heteroaryl. hctcroarylCi.4alkyl. 
heterocyclic, or heterocyclicC i-4alkyl; 
25 Rb is NR6R7. alkyl, aryl, aryl alkyl, aryl €2^ alkenyU heteroaryl, heteroaryl 
Ci^ alkyl, heteroarylC2^ alkcnyl, heterocyclic* heterocyclic alkyl, 
heterocyclic €2^ alkenyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 



30 




the asterix * denoting point of attachment of the ring, with at least one E being present; 
or a pharmaceutically acceptably salt thereof. 
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Suitably, the variables for Formula (II), such as X. R, Ri. R4 . R5, Rg^ R7. Rg, 
R9. Y, Ra, Rb, Rc- n. and s terms, etc. are as defined in Formula (I) above. The E 
ring denoted by its point of attachment through the asterix C*) may optionally be 
5 present. If if it is not present the ring is a phenyl moiety which is substituted by the R 
and Ri terms as shown. At least one E ring is necessary. The E ring may be substituted 
by the Ri or Y moiety in any ring, saturated or unsaturated, and is shown for purposes 
herein substituted only in the unsaturated ring(s). 

10 Another aspect of the present invention are the novel compounds of Formula 

(Ila), (lib) and (He) which are similar to those described herein for Formulas (la), (lb) 
and (Ic) but which require one of the two phenyl rings to posses an E ring. 

Suitably, for compounds of Formula (Ila-c), the variables arc as defined herein 
for Formulas (I) and (II). 

15 

Compounds of Formula (Ila) are represented by the structure: 

X 

^"^^ (Ha) 
wherein 

X is oxygen or sulfur; 
20 R is -NHS(0)2Rb; 

Ra is an alkyl, aryl, arylCi-4allcyl. heteroaryl, heteroaryl CMalkyl. heterocyclic, or a 

heterocyclic Ci^alkyl moiety, all of which may be optionally substituted; 
Rb is a NR6R7, alkyl, aryl, arylCi-4alkyl. aryl C2-4alkcnyl, heteroaryl, 

hetcroarylCi^alkyl, heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic 
25 C 1 .4allcyl, or a heterocyclic C2^kenyl moiety, camphor, all of which may be 

optionally substituted one to three times independently by halogen; nitro; 

halosubstituted C1-4 alkyl; C1-4 alkyl; Cm alkoxy; NR9C(0)Ra; S(0)m'Ra. 

C(0)NR6R7. S(0)3H. or C(0)0Ci-4 alkyl; 
R6 and R7 are independently hydrogen or a C1-4 alkyl group, or Re and R7 together 
30 with the nitrogen to which they are attached form a 5 to 7 member ring which ring 

may optionally contain an additional heteroatom which heteroatom is selected from 

oxygen; nitrogen or sulfur, which ring may be optionally substitued; 
R9 is hydrogen or a C1-4 alkyl, preferably hydrogen; 




-21 . 



wo 97729743 PCT/US96/13d32 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted C i - 10 alkyl; C2- 10 alkenyl; C i . 1 0 alkoxy; halosubstituted 
CMOalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Cl.4alkyl; aryl; aryl alkyl; aryl €2-10 alkenyl; aryloxy; aryl Ci-4 alkyloxy; 
5 heteroaryl; heteroarylalkyl; hetcroaryl C2-10 alkenyl; heteroaryl Ci-4 alkyloxy; 

heterocyclic, heterocyclic Ci.4alkyl; heterocyclicCi-4alkyloxy; heterocyclicC2-I0 
alkenyl: (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2.IO alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri 1; C2-IO alkenyl C(0)Rii; 
C2.IO alkenyl C(0)ORn; (CR8R8)q C(0)ORii; (CR8R8)q OC(0)Ri i- 
10 fCR8R8)qNR4C(0)Ri 1; (CR8R8)q C(NR4)NR4R5; (GR8R8)q NR4C(NR5)Rn, 

(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5, or two Rl moieties together may 
form 0-{CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl, 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0, or an integer having a value of 1 or 2; 
15 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cl^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci^alkyl, heterocyclic, 
heterocyclicC 1 -4 alkyl, or R4 and R5 together with the nitrogen to which they are 
20 attached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 
Y is hydrogen; halogen; niu-o; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2.IO 
alkenyl; Ci-io alkoxy; halosubstituted Ci-iQ alkoxy; azide; (CR8R8)qS{0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted CU4aIkyl; aryl; aryl Ci^ alkyl; 
25 aryloxy; arylC 1^ alkyloxy; aryl 02-10 alkenyl; heteroaryl; heteroarylalkyl; 

heteroaryl C M alkyloxy; hetcroaryl C2-IO aUcenyl; heterocyclic, heterocyclic 
Ci^alkyl; hetcrocyclicC2. 10 alkenyl; (CR8R8)qNR4R5; C2-IO alkenyl 
C(0)NR4R5; (CR8R8)qG(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Ri 1; C2-IO alkenylC(0)Ri 1; (CR8R8)qC(0)ORl i; 
30 C2rI0alkenylC{O)ORi 1; (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Rli; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5. (CR8R8)qC(NR4)NR4R5; 
(CRgR8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-{CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aryl. aiylalkyi, heteroaryl, 
heteroaryl alkyl, heterocyclic, hcterocyclicalkyl groups may be optionally 
35 substituted; 

q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of 1 to 3; 
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m is an integer having a value of i to 3; 
Rg is hydrogen or Ci^ alkyl; 

RlO is Ci-io alicyl C(0)2R8; 

Rn is hydrogen, optionally substituted Ci-4 alkyl, optionally substituted aryl, 

optionally substituted aryl Ci^alkyl, optionally substimted heteroaryK optionally 
substituted heteroarylCi^alkyl. optionally substituted heterocyclic, or optionally 
substituted heterocyclicC i ^alkyl; 

Rl2 is hydrogen. Ci-iQ alkyl, optionally substituted aryl or optionally substituted 
arylalkyl; 

Rl3 is suitably alkyl, aryl, aryl Ci^alkyl, heteroaryl, heteroarylCi-4alkyl, 

heterocyclic, or heterocyclicC i -4aDcyl; 
E is optionally selected from 







. Ri ^ ; or 

the asterix * denoting point of attachment of the ring; with the proviso that at least one 
IS E ring being present; 

or a pharmaceutically acceptably salt thereof. 



20 



Formula (lib) compounds contain the R functionality of X1R2 wherein R2 is R2 
is a substituted aryl. heteroaryl, or heterocyclic ring which ring has a functional moiety 
providing the iohizable hydrogen having a pKa of 10 or less; and the remaining 
variables as defined above for compounds of Formula (I) and (II). 



25 



Formula (He) compounds contain the R functionality XjH, wherein X ^ is 
oxygen or sulfur and the remainder of the variables are as defined in Formula (I) and 
(H) above. 



30 



Exemplified compounds of Formula (U) include: 
N-[2-hydroxy-5-indanone]-N*-[2-bromophenyl] urea; 
N-[ 1 -hydroxyfluorcnel-N'-[2-bromophenyl] urea; 
N-(3-hydroxy-9, 10-anthraquinon«2-yll-N'-[2'bromophenyl] urea 
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Another aspect of the present invention are the novel compounds of Formula 
(in), or a pharmaceutically acceptable salt thereof, as described below, which are also 
useful in inhibiting the binding of IL-8 to its receptors in a mammal in need thereof. 
This invention also relates to the pharmaceutical compositions comprising a compound 

5 of Formula (HI) and a pharmaceutically acceptable diluent or carrier. Compounds of 
Formula (III) are also useful for treating a chemokine mediated disease, wherein the 
chemokine is one which binds to an IL-8 a or b receptor and which method comprises 
administering an effective amount of a compound of Formula (HI) or a 
pharmaceutically accepuble salt thereof. 

10 Compounds of Formula (HI) are represented by the structure: 

(Y)n 




H H 

(HI) 
wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 
15 Ri is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted Ci-io alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)iR4; hydroxy; hydroxy substinited 
Ci-4alkyl; aiyl; aryl Ci^ alkyl; aryl Ci-lO alkenyl; aryloxy; aryl Ci-4 alkyloxy; 
heteroaryl; heteroaiylalkyl; hcteroaryl C2- 10 alkenyl; hetcroaiyl C alkyloxy; 
20 heterocyclic, heterocyclic C i -4alkyl; heterocycUcC i.4arkyloxy ; heterocyclicC2- 10 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2- 10 alkenyl C(0)NR4R5; 
(CR8R8)q C(0)NR4RlO; S(0)3R8; (CRgRs)^ C(0)Ri i; C2-IO alkenyl C(0)Rn; 
C2.IO alkenyl C(0)ORii; (CR8R8)q C(0)ORii; (CR8R8)q OC(0)Rii; 
(CR8R8)qNR4C(0)Rn; (CR8R8)q C(NR4)NR4R5; {CR8R8)q NR4C(NR5)Rii. 
25 (CRgR8)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5, or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl, 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
q is 0 or an integer having a value of 1 to 10; 
t is 0, or an integer having a value of 1 or 2; 
30 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Ci -4 alkyl, optionally 
substituted aiyl, optionally substituted aryl Ci-4alkyl, optionally substinited 
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heteroaryl. optionally substituted heteroaryl Ci^alkyl. heterocyclic. 

heterocyciicCi.4 alkyl. or R4 and R5 together with the nitrogen to which they are 

attached form a 5 to 7 member ring which may optionally comprise an additional 

heteroatom selected from O/N/S; 
Y is hydrogen: halogen; niiro; cyano: halosubstituted Ci-io alkyJ; Cmq alkyl; C2-IO 

alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; (CRgRg)qS(0)|R4. 

(CR8R8)qOR4; hydroxy: hydroxy substituted C|.4alkyl; aryl; aryl Cj^ alkyl; 

aryloxy: arylCM alkyloxy; aryl C2.IO alkenyl; heteroaryl; heteroarylalkyl; 

heteroaryl C ] -4 alkyloxy; heteroaryl C2.IO alkenyl; heterocyclic, heterocyclic 

Ci^aJkyl: heterocyclicC2.lO alkenyl; {CR8R8)qNR4R5; C2-10 alkenyl 

C(0)NR4R5; (CR8R8)qC(0)NR4R5: (CR8R8)q C(0)NR4R:io; S(0)3R8; 

(CR8R8)qC(0)Ri 1; €2-10 alkenylC(0)Ri i; (CR8R8)qC(0)ORl 1; 

C2.10alkenylC(O)ORi 1: (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Rn; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5: 

(CR8R8)q NR4C(NR5)Ri j; or. two Y moieties together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl. heteroaryl. 

heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 

substituted; 
n is an integer having a value of 1 to 3; 
m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a C1-4 alkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may opUonally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 

Rg is hydrogen or C 1 -4 alkyl; 

RlO is Ci-io alkyl C(0)2R8: 

Rl 1 is hydrogen, optionally substituted Ci^ alkyl. optionally substituted aryl. 

optionally substituted aiyl Ci^alkyl. optionally substituted heteroaryl, optionally 

substituted heteioarylC i ^alkyl, optionally substituted heterocyclic, or optionaUy 

substituted heterocyclicCi^alkyl; 
R12 is hydrogen. Gi-io alkyl, optionally substituted aryl or optionally substituted 

arylalkyl; 

Rl3 is suitably Cm alkyl. aiyl, aryl CMalkyl. heteroaryl, heteroaiylCi^alkyl. 

heterocyclic, or heterocydicCi^kyl; 
Rb is NR6R7, alkyl, aryl, aryl Ci^ alkyl, aryl alkenyl. heteroaryl. heteroaryl 

Cm alley'. heteroarylC2^ alkenyl, heterocyclic. heterocycUc Cm alkyl. 
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heterocyclic C2-4 alkenyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 







5 the asierix * denoting point of attachment of the ring; 
or a pharaiaceutically acceptably salt thereof. 

Suiubly. the variables, etc. for Formula (HI) are the same as those defmed for 
Formula (1) above, such as for example the R, Ri and Y variables. Suitably the E term 

10 is the same as previously defined for Formula (D). 

Exemplified compounds of Formula (III) include: 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxy-2-thienyl)urea;and 
N-(2-hydioxy-5-nitrophenyl)-N'-(3-incthoxy-2-thienyl)urea. 

15 

Another aspect of the present invention is the novel compounds of Formula (la), 
a subset of compounds of Formula (I) useful for treating a chemokine mediated disease 
as defined herein. This invention also relates to the pharmaceutical compositions 
comprising a compound of Formula (la) and a pharmaceuticaUy acceptable dUuent or 
20 carrier. 

The compounds of Formula (la) are represented by the strucuture: 

NHS(0)2Rb 
n(Y)^C=\ 11 >=-(Ri)ni 



(la) 



wherein 
25 X is oxygen or sulfur: 

Ra is an alkyl. aryl. arylCi-4alkyl. heteroaryl. heteroaiyl CMalkyl. hetcrocycUc. or a 

heterocyclic C i^alkyl moiety. aU of which may be optionally substituted; 
Rb is a NR6R7. alkyl, aryl, arylCMalkyl. aryl C2^alkenyl, heteroaryl, 
heteroarylCi.4alkyl, hcteroarylC2-4 alkenyl. heterocyclic, or hetcrocycUc 
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CMalkyl. or a heterocyclic C2-4alkenyl moiety, camphor. aJl of which may be 
optionally substituted one to three times independenUy by halogen: nitre; 
halosubstitutcd Cm alkyl; Ci^ alkyl; Cm alkoxy; NR9C(0)Ra: S(0)m Ra. 
C(0)NR6R7. S(0)3H. or C(0)CX:i^ alkyl: 

R6 and R7 are independenUy hydrogen, or a Cm alkyl group, or Rg and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heieroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, which ring may be optionally substitued: 

R9 is hydrogen or a C1-4 alkyl, preferably hydrogen; 

Rl is independently selected from hydrogen: halogen; nitro; cyano; Ci-io alkyl; 
halosubstituted Cmq alkyl; C2.10 alkenyl; Ci-io alkoxy; halosubstitutcd 
Ci-ioalkoxy; azide; S(0)tR4: (CR8R8)q S(0)tR4: hydroxy; hydroxy substituted 
Ci^kyl; aryl; aryl Cm alkyl; aryl C2-10 alkenyl; aryloxy; aryl Cm alkyloxy; 
heteroaryl; heteroarylallqrl; heteroaryl C2.10 alkenyl; beieroaryl Cm alkyloxy; 
heterocyclic, heterocyclic CMalkyl; heterocyclicei.4aIkyloxy: heterocyclicC2.io 
alkenyl; (CR8R8)q NR4R5: (CR8R8)q C(0)NR4R5: C2.10 alkenyl C(0)NR4R5; 
(CR8R8)q C(O)NR4Rl0: S(0)3R8; (CR8R8)q C(0)Rn; C2-10 alkenyl C(0)Ri i; 
C2. 10 alkenyl C(0)OR 1 1 ; (CR8R8)q C(0)OR 1 1 ; (CR8R8)q 0C(O)Ri 1 • 
(CR8R8)qNR4C(0)Ri 1; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)R, j. 
(CR8R8)q NHS(b)2Ri3; (CR8R8)q S(0)2NR4R5. or two Ri moieties together may 
form 0-(CH2)sO- or a S to 6 membered unsanirated ring, and wherein the alkyl. aryl. 
arylalkyl. heteroaryl. heterocyclic moities may be optionally substituted; 

t is 0, or an integer having a value-of 1 or 2; 

s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted Cm alkyl. optionally 
substituted aryl. optionally substituted aryl CMalkyl. optionally substituted 
heteroaryl. optionally substittited heteroaryl C 1 .4alkyl, heterocyclic. 
heterocydicCM alkyl. or R4 and R5 togetiier witii the nitrogen to which they ai« 
attached form a 5 to 7 member ring which may optionally comprise an additional " 
heteroatom selected from O/N/S; 

Y is hydrogen; halogen; nittt>; cyano; haJosubstinited Ci-io alkyl; Ci-io alkyl; C2.10 
alkenyl; Cmq alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8R8)qS(0),R4, 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl Ci^ alkyl; 
aiyloxy; arylCM alkyloxy; aiyl C2.10 alkenyl; heteroaryl; hetcroaiylalkyl; 
heteroaryl Ci^ alkyloxy; heteroaryl C2.l0alkenyl; heterocycUc. heterocycUc 
CMalkyl; heterocycUcC2-10 alkenyl; (CR8R8)qNR4R5; C2.IO alkenyl 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8: 
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(CR8R8)qC(0)Ri i; C2.10 alkenylC(0)Ri i; (CR8R8)qC(0)ORi i; 
C2.l0alkenylC(O)ORu; (CR8R8)qOC(0) Rl 15 (CR8R8)qNR4C(0)Ru: 
(CR8R8)q NHS(G)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)R i f. or two Y moieties together may form 0-(CH2)sO- or a 
5 5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl. heteroaryl. 

heteroaryl alkyl, heterocyclic, hcterocyclicalkyl groups may be optionally 
substituted; 
q is 0 or an integer haviiig a value of 1 to 10; 
n is an integer having a value of 1 to 3; 
10 m is an integer having a value of 1 to 3; 
Rg is hydrogen or Cm alkyl; 

RlO is Cl-iO alkyl G(0)2R8; 

Rl 1 is hydrogen, optionally substituted Cm alkyl, optionaUy substituted aryl. 

optionally substituted aryl Gi-4alkyl, opUonally substituted heteroaryl, optionally 
15 substituted heteroaiylCMalfcyl, optionally substituted heterocyclic, or optionally 

substituted heterocyclicCi.4alkyl; 
Rl2 is hydrogen. Ci-io alkyl. optionally substituted aryl or optionally substituted 

arylalkyl; 

Rl3 is suitably Ci^ alkyl. aryl. aryl Ci-4alkyl; heteroaryl. hcteroarylCMalkyl. 
20 heterocyclic, or heterocyclicCi^kyl; 
or a pharmaccutically acceptably salt thereof. 

Suitably, the variables for Formula (la) are the same as tiiose defined for 
Formula (I) above, such as for examples the R, Ri. and Y variables. A preferred rmg 
25 subsUmtion for tiie Rl variable is monosubstituted in the 3-position. or Uie 4- position, 
or di-substituted in tiie 3.4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably Rl is nitro. halogen, cyano. irifluorometiiyl group, or 

C(0)NR4R5- 

WhUe Y may be substituted in any of the 5 ring positions, preferably tiie ring 
30 witii Uw Y moiety is mono-substituted in the 2-position or 3- position, with the 4- 

prefcrably being unsubstituted. If the ring is di-substituted. substituents arc preferably 
in tiie 3'- positions of a monocyclic ring. WhUe both Rl and Y can both be 
hydrogen, it is prefeied that at least one of the rings be substituted, preferably both rings 
are at least mono-substituted, i.e. n amd m are each equal to I or more. 
35 Y is more preferably a mono-substituted halogen, disubstituted halogen, mono- 

substituted alkoxy. disubstituted alkoxy. methylenedioxy. aryl. or alkyl. preferably tiiese 
groups are substituted in the 2 - position or 2'-,3'-position. 
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Exemplified compounds of Formula (la) are 
N-(4-Nitro 2-(pbenyisulfony]amino)phenylVN*-phenyl urea 
N-((2-Phenylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 
N-(2-( Amino suifonamido phenyl) phenyl) N -(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl styryl) phenyl) N'-(2-bromo phenyl) urea 
2-[(3,4 Di-methoxyphenylsulfonyl)amino] phenyl) N*-(2-bromo phenyl) urea 
N-(2-[(4-Aceiamidophenylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-{Amino sulfonyl (2-thiophene) phenyl) N*-(2-bromo phenyl) urea 
N-(2-{ Amino sulfonyl (3-iolyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-( Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-{ Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-[2-[{[2-(Trinuoromethyl)phenyl]sulfonyl]amino]phenyl].N'-{2-bromophenyl)urea 
N-(2-Bromophenyl)-N*-[2-dimethyIaminosulfonylaminolphenyI]urea 
Nr[2-(Phenethylsulfonylamino)phenyl]-N'-(2-bromophenyl)uiea 
N-[2-[(2-Acetanudo-4-methylthiazol-5*yI)sulfonylamino]phenyI]-N'-(2- 
bromophenyl)urca 

N-[2-[(2,3-Dichlorothien-5-yl)]sulfonylamino]phenyl]-N'-(2-bromophenyl)urca 

N-[2-[(3.5-Bistrifluoromeihylphenyl)sulfonylamino)phenyl]-N'-{2rbromophcnyl)urea 

N-[2-[(2-Benzyl)suifonylamino]-(5-trifluoromethyl)phenyl]-N-(2-bromophcnyl)urea 

N-[2-[2-(3-Nitropbenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl)urea 

N-[2-[2-(4-Phenoxyphenyl)sulfonylamino]phenyl]-N'-(2-bromophenyl) urea 

N-[[2-( 1 S)- 1 0-Camphorsulfonylamino]pheny]]-N*-(2-bromophenyl)urea 

N-[[2-( 1 R)- 10-Camphorsulfonylamino]phenyl]-Isr-(2*bromophenyl)urea 

N-[2-[2-(2-Niu^(4-trifluoromethyl)phenyl)sulfohylanuno]phenyI-N'-(2- 

bromophenyl)urea 

N-t2-(2-Amino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyl)urea 
N-[2-(aminosuIfonyl phenyl)-3-aminophcnyl] N'-(2-bromo phenyl) urea 

N-[2-t2-(4-Chloro-3-aminophenyl)sulfonylaniino]phenylJ-N*-(2-brpmophenyl)urea 
N-[2-(3-Aminophenyl)sulfonylaminophenyl]-N'-<2-bromophenyl)urea 
N-(2-Benzenesulfonylamino-4-cyanophenyl)-N'-(2-methoxyphenyl)urea 
N-(2*Benzenesulfonylamino-4-€yanophenyl)-N-(2-phenylphenyl)urea 
N-(2-Benzenesulfonylamino-4-cyanopbenyI>-hr-(3-trifIuoromethylphenyl)i^ 
N-(2-Benzenesulfonylamino-4-cyanophenyl)-N'-(2,3dichlorophenyl)urea 
N-[2-(Ben2ylsulfonylamino)-4-cyanophenyl]-N'-(23-dichlorophenyl)urea 
N-[2-(Phenylsulfonylamino)-4-ui£luoromethylphenyl]-N-(23*dichlorophenyl)urea 
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N-[2-(3-Pyridinesulfonylamino)-^-cyanophenyl]-N'-(2,3Mlichlorophenyl)urea 
N-[2-(5-Isoquinolinesuifonylamino)-4-cyanophcnyll-N-(2,3-dichIorophcnyl)urca 
N-[2-(Phehylsulfonylaniino)-4-cyanophenyl]-N-(2-chlorophcnyl)urea 
N-[(Phenylsulfonylamino)-4.cyanophenyl]-N'-(2-fluoro phenyl) urea 

5 N-[2-(Phenylsulfonylamino)-4-cyanophenyl]-N'-(2-thiomethylphcnyl)u^^^ 

N-{2-(PhenylsuIfonylamino)-4-cyano phenyl]-N'-(2-trifluoronicthoxyphcnyl)urea 
N-[2-(Phenylsulfonylamino)-4-cyanophenyl]-N-(2-trifluoromclhylphcnyI)ure^ 
N-[2-(Phenylsulfonylaraino)-4^yanophenyll-N'-(2-methylphenyl)urca 
N-[2-(Phcriylsulfonylamino)-4-cyano phenyl]-N'-(2-methoxy 3-chloro phenyl) urea 

10 N-(2-(4-cyanophenyl)-N*-(3-fluoro phenyl) urea 

N-(2-Thiophcnesulfonylanxino-4-cyanophenyl)-N*-(2,3-dichlorophenyl)urea 
N-({2-Pyrid-2-yl)ihiophcne-5-sulfonylamino-4-cyanophenyll-N'-(2,3-dichlorophenyl)urea 
N-l(2-Acetamino-4-niethyl-5-thiazolesulfonylainino-4-cyanophenyl]-N'-(2,3- 
dichlorophenyDurea 

15 N-((2-aininosulfonylphcnyl) 4-cyano phenyl) N'-(2-nicthyl 3-chioro phenyl) urea 
N-(2-benzcncsulfonylamino-3-cyanophcnyl)-N*.(2,3dichlorophenyl)urea 
N-[(Benzylsulfonylainino)-5-cyanophenyll-N'-(2,3-dichlorophenyl)urca 
N-[{2-Phenyisulfonylaiiuno)-4-cyanophenyl]-N'-(2-niirophcnyl)urea 
N-I(2-Phcnylsulfonylanuno)-4-cyanophcnyl]-N-(2-methyl-3-nitrophenyl)urea 

20 N-[(2-Phenylsulfonylamino)-4^yanophenyll-NM2-ineUiyl-3-aniinophenyl)urc^ 
N-[(2-Phchylsulfonylamino)-4-cyanophenyl)-N'-(2-aininophcnyl)urea 
N-(2-(2-pyridinesulfonylamino-4-cyanophenyl)-N'-(23-dichlorophenyl)urea 
N-(2-Benzenesulfonylamino-3-trifluoromethylphenyl-N'-(2,3-dichlorophenyl)urca 
N-(4-Benzenesulphonylthiophcnc-2-sulphonylamino-4-cyanophenyl)-N-(23- 

25 dichlorophenyl)urea 

N-(2-Trifluoromcihylbezenesulfonylaniino-4-cyanophenyl)-N'K2,3-dichlorophcnyO 
N-{2-(2-Thicnylsulfonylainino)phenyll-N'-(2-hydroxy^mtrophenyl)urca 
N-(2-Benzencsulfonylamino-4-nitrophenyl)-N'-(2,3-dichlorophenyl)urea 
N (2-Bcnzenesulfonyiamino-4-nitrophenyl)-NX2-bromophenyl)urea 

30 N-(2-Benzylsulfonylamiri<>4-nitrophenyl)-N'-(2-broniophenyl)urea 
N-(2-Behzylsulfonylamiho-4-niirophenyl)-N'-(2,3dichlorophenyl)urea 

Another aspect of the present invention is the novel compounds of Formula (lb), 
a subset of compounds of Formula (I) iiseful for treating a chemokine mediated disease. 
35 This invention aaso relates to the pharmaceutical compositions comprising a compound 
of Formula (lb) arid a pharmaccutically acceptable diluent or carrier. 

The compounds of Formula (lb) are represented by the structure: 
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X,R 




"1"2 

^ ' H H 

wherein 

X is oxygen or sulfur; 

X I is oxygen or sulfur; 

Rl is independently selected from hydrogen; halogen; nitio; cyano; Ci-io alkyl; 
halosubstituted Ci-io alkyl; C2-10 alkenyl; Ci-io alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S{0),R4; hydroxy; hydroxy subsUtutcd 
CMalkyl; aryl; aryl Ci-4 alkyl; aiyl C2-10 alkenyl; aryloxy; aiyl Ci^ alkyloxy; 
hetcroaryl; heteroarylalkyl; heteroaiyl C2-i0 alkenyl; heteroaryl Ci^ alkyloxy; 
heterocyclic, heterocyclic Ci.4alkyl; heterocyclicCMalkyloxy; heterocyclicC2.iO 
alkenyl; (CR8Rg)q NR4R5; (CR8R8)q C(0)NR4R5: C2.10 alkenyl C(0)NR4R5; 
(CR8Rg)q C(O)NR4Rl0; S(0)3R8: (CR8R8)q e(0)Ri i; C2-IO alkenyl C(0)Ri 1; 
C2.10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi j; (GR8R8)q OC(0)Ri i- 
(CR8R8)qNR4C(0)Rli: (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri j; 
(CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5; or two Ri moieties together 
n»ay form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the 
alkyl, aryl. arylalkyl. heteroaryl, heterocyclic moities may be optionally substituted; 

t is 0. or an integer having a value of 1 or 2; 

s is an integer having a value of 1 to 3; 

R2 is a substituted aiyl. heteroaryl. or heterocyclic ring which ring has a functional 
moiety providing the ionizable hydrogen having a pKa of 10 or less; 

R4 and R5 arc independently hydrogen, optionally substituted Ci^ alkyl, optionally 
substituted aryl, optionally substituted aryl Ciw^alkyl. optionally substituted 
heteroaryl. optionally substituted heteroaryl Ci.4alkyli heterocyclic, 
heterocydicCM alkyl. or R4 and R5 togctiicr wiUi tiie nitrogen to which they are 
attached form a 5 to 7 member ring which may optionaUy comprise an additional 
heteroatom selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstituted Cmo alkoxy; azide; (CR8R8)qS(0)tR4. 
(CRgR8)qOR4; hydroxy; hydroxy substituted Ci.4alkyl; aiyl; aiyl Cm alkyl; 
aryloxy; aiylCi-4 alkyloxy; aryl C2-IO alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl C1-4 alkyloxy; heteroaryl C2r 10 alkenyl; heterocyclic, heterocyclic 
Ci.4alkyl; heterocyclicC2.lO alkenyl; (CR8R8)qNR4R5; C2.10 alkenyl 
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C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CRgRgjq C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rli; C2-10 alkenylC{0)Rii; (CR8R8)qC(0)ORii; 
C2.10alkenylC(O)ORi r. (CR8R8)qOC(0) Ri i; (CR8R8)qNR4C(0)Ri i; 
(CR8R8)q NHS(0)2Rb-. (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
5 (CR8R8)q NR4C(NR5)R i\;ot two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membered unsaturated ring; and wherein the alkyi, aryi. aryialkyl. heieroaryl. 
heteroaryl aikyl. heterocyclic, heterocyclicalkyi groups may be optionally 

substituted; 
q is 0 or an integer having a value of I to 10; 

10 n is an integer having a value of 1 to 3; 
m is an integer having a value of I to 3; 

R6 and R? are independenUy hydrogen or a C M alkyl g«»up. or R6 and R? together 
with the iiitrbgen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which beteroatom is selected from 
15 oxygen, nitrogen or sulfur; 

Rg is hydrogen or Ci-4 alkyl; 
RlO is Cl-io alkyl C(0)2R8; 

Rl 1 is hydrogenv optionally substituted Ci^ alkyl. optionally substituted aryl, 

optionally substituted aryl Ci.4alkyl, optionally substituted heteroaryl, optionally 

20 substituted heteroarylCl^alkyl. optionally substituted hcterocycUc. or optionally 
substituted heterocyclicCi ^alkyl; 
Rl2 is hydrogen, Ci-lO alkyl. optionally substituted aryl or optionally substituted 

aryialkyl; 

Rl3 is suitably Cm alkyl. aryl. aryl CMalkyl. heteroaryl, heteroaiylGMalkyl. 
25 heterocyclic, or heterocyclicC i-4alkyl; 

Rb is NR6R7. alkyl. aryl, aryl Cm alkyl, aryl C2^ alkcnyl, heteroaryl. heteroaryl 
Cm alkyl. hetcroarylG2-4 alkenyl, heterocyclic. heterocycUc Cm alkyl, 
heterocyclic C2,4 alkenyl. or camphor, all of which groups may be optionally 

substituted; 

30 or a phannaceutically acceptable salt thereof. 

Suitably, the variable, etc. for Formula (lb) are dw same as those defmed for 
Foimula (I) above, such as for example the functional moieties on the R2 group having 
an ionizable hydrogen with a pKa of 10 or less. Suitably such functional groups 
35 include, but are not limited to. hydroxy, cariwxy lie acid, tiiiol. -NH-C(0)Ra. - 

C(0)NR6R7. substituted sulfonanudes of the formula -NHS(0)2Rb. -S(0)2NHRc. 
NHC(X2)NHRb, or tetrazoyl (as defined for Formula (I). 
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Suitably for compounds of Formula (lb), a preferred ring subsacution for Ri is 
in the 3-posilion, the 4- position or is preferably di substituted in the 3,4- position. The 
substiiuent group is suitably an electron withdrawing moiety. Preferably Ri is nitro. 
halogen, cyano, trifluoromethyl group, or C(0)NR4R5. 

While Y may be subsUtuted in any of the 5 ring positions, preferably the ring 
with the Y moiety is mono-substituted in the 2-position or 3- position, with the 4- 
preferably being unsubstituted. If the ring is disubstinited, substituents are preferably in 
the T or 3' position of a monocyclic ring. While both Ri and Y can both be hydrogen, 
it is prefered that at least one of the rings be substituted, preferably both rings are at 
least mono-substituted, i.e. n amd m are each equal to 1 or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstiiuted 
halogen, mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy, 
metbylenedioxy, aryl, or alkyl, preferably in the 2*position or 2\3'-position. 

15 

Another aspect of the present invention is the novel compounds of Fonnula (Ic), 
a subset of compounds of Formula (I) useful for treating a chemokine mediated disease. 
This invention also relates to the pharmaceutical compositions comprising a compound 
of Formula (Ic) and a pharmaceutically acceptable diluent or carrier. The compounds 
20 of Formula (Ic) are represented by the strucuture: 

\ 



^9 H— O 



(Ic) 
wherein 

X is oxygen or sulfur, 

X I is oxygen or sulfur, 

25 Ri is independently selected from hydrogen; halogen; nitro; cyano; Ci-io-alkyl; 
halosubstituted C|-i6 alkyl; €2-10 alkenyl; Ci. 10 alkoxy; halosubstituted 
Ci-ioalkoxy; azide; S(0)tR4: (CR8R8)q S(0)tR4; hydroxy; hydroxy substinjted 
Ci^alkyl; aiyl; aiyl Ci^ alky I; aryl Ca-lO alkenyl; aryloxy; aryl C1-4 alkyloxy; 
heteroaryl; hcteroarylalkyl; heteroaryl C2- 10 alkenyl; heteroaryl Ci^ alkyloxy; 

30 heterocyclic, heterocyclic Ci^kyl; heterocyclicC].4alkyloxy: hetefocyclicC2.lO 
alkenyl; (CR8R8)q NR4R5: {CR8R8)q C(0)NR4R5: C2.10 alkenyl C(0)NR4R5; 
(CR8R8)q C<O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Ri i; C2-IO alkenyl C(0)Rn; 
C2.10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi 1; (CR8R8)q OC(0)Ri i- 
(CR8R8)qNR4C(0)Ri 1 ; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1, 
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(CR8R8)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5. or two Rl moieties together may 
form 0-(GH2)sO- or a 5 to 6 membercd unsaturated ring, and wherein the alkyl, aryl, 
aryialkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0, or an integer having a value of I or 2; 

5 s is an integer having a value of 1 to 3; 

R4 and Rs are independently hydrogen, optionally substituted Ci^ alkyU optionally 
substituted aryl, optionally substituted aryl C i^alkyl, optionally substituted 
heteroarylv optionally substituted heteroaryl Ci-4 alkyK heterocyclic, heterocyclic 
Ci^ aikyl, or R4 and R5 together with the nitrogen to which they are attached form 

10 a S to 7 member ring which may optionally comprise an additional heteroatom 
selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; balosubstiluted Cmo alkyl; Ci-io alkyl; C2-IO 
alkenyl; Ci- 10 alkoxy; halosubsUtuted Cl.lO alkoxy; azidc; (CR8R8)qS(0)tR4, 
(C:RgR8)qOR4; hydroxy; hydroxy substituted Ci-4alkyl; aryl; aryl C1-4 alkyl; 
15 aryloxy; aryiCi.4 alkyloxy ; aryl C2- 10 alkenyl; heteroaryl; heteroarylalkyl; 

heteroaryl Ci-4 alkyloxy; heteroaryl C2.IO alkenyl; heterocyclic, heterocyclic 
Ci-4alkyl; heterocyclicC2.iO alkenyl; (CR8R8)qNR4R5; C2-10 alkenyl 
C(0)ftIR4R5; (CR8R8)qC(Q)hfR4R5; (CR8R8)q C(O)NR4Ri0; S(0)3R8; 
(CR8R8)qC(0)Rl i; C2^10 aikcnylC(0)Ri 1; (CR8R8)qC(0)ORi 1; 
20 C2-10alkenylC(O)ORii; (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Rii; 

(CR8R8)q NHS(0)2Rb; (GR8R8)q S(0)2NR4R5. (CR8R8)qC(NR4)NR4R5; 
(CR8R8)q NR4C(NR5)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 
5 to 6 membcred unsaturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, 
heteroaryl alkyl. heterocyclic, heterocyclicalkyl groups may be optionally 
25 substimted; 

q is 0 or an integer having a value of I to 10; 
n is an integer having a value of 1 to 3; 
m is an integer having a value of I to 3; 

R6 and R7 are independently hydrogen or a Ci-4 alkyl group, or R6 and R? together 
30 with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur, 
Rg is hydrogen or C 1 .4 alkyl; 
RlO is Ci-io alkyl C(0)2R8; 
35 Rl 1 is hydrogen, optionally substituted C 1 ^ alkyl, optionally substituted aryl, 

optionally substituted aryl Cl-4alkyl, optionally substituted heteroaryl, optionally 
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substituted heteroarylCi^alkyl. optionally subsUtuted heterocyclic, or optionally 
substituted heterocyclicCi^alkyl; 
RI2 is hydrogen. Ci-io alkyl. optionally substituted aryl or optionally substituted 
arylalkyl; 

5 Ri3 is suitably Ci-4 alkyl. aryl. aryl Cj^alkyl. heteroaryl. heteroaiylCi^kyl. 
heterocyclic, or heterocyclicC i ^alkyl; 
Rb is NR6R7. alkyl. aryl. aryl Cj^ alkyl. aiyl €2^1 alkenyi; heteroaryl. heteroaryl 
C1.4 alkyl. heteroarylC2wt alkenyi, heterocyclic, heterocyclic Ci^ alkyl 
heterocyclic C2.4 alkenyi. or camphor, all of which groups may be optionally 
10 subsUtuted; provided that 

when n =1 than Y is substituted in the 2- or 3- posiUon; 

when n =2 than Y is di-substitutcd in the 2'. 3'- position, the 2*.5'. position, the 

T-G position, the S'-S' or the 3 -e* posiUon; 
when n ^ 3 than Y is trisubsiitutcd in the 2'.3'-5' or the 2'-3*.6'- positions; 
15 further provided that 

when Xi is O. m=2. Ri is 2-l-butyl. 4.metiiyl, and n=3 than Y is not 2'-OH.3'.t. 

butyl. 5'-methyl; 

when X 1 is O. m=l. R| is 4-meti»yl. and n=2 than Y is not 2'-OH. S'-metiiyl; 
when Xi is O. m=l. Ri is hydrogen, and n=2 than Y Is not 2'-6'-dieU»yl: 
when X I is O. m=l. Ri is 6-OH. and n=2 tiian Y is not 2'-3'.mcdiyl: 
when Xi is S, m=l. Ri is 4-ethyl.and n=l tiian Yis not 2-methoxy: 
or a pharmaceutically acceptably salt thneof. 

Suitably, the variables, etc. for Formula (Ic) are tiie same as diose defined for 
25 Formula (I) above unless indicated. . 

Suitably for compounds of Formula (Ic). a preferred ring substitution for Rj is 
m the 3-positipn. the 4- position or di substituted in the 3.4- position. Preferably Ri is 



20 



30 



35 



other than hydrogen. The substituent group is suitably an electron wiUidrawing moiety 
mterably R \ js nitro. halogen, cyano, trifluoromeUiyl group, or C(0)NR4R5. 

WhUe Y may be substituted in any of the 5 ring positions, preferably tiie ring 
with the Y moiety is mono-substituted in die 2-position or 3- position, witii die 4- 
preferably being unsubstituted. If the ring is disubstituted, substituents are preferably in 
the 2' or 3' position of a monocyclic ring. While boUi Ri and Y can boUi be hydrogen, 
it is prefered tiiat at least one of die rings be substituted, preferably boUi rings are at 
least mono-substituted, i.e. n amd m are each equal to 1 or more. 
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Suitably for compounds of Formula (Ic). Y is more preferably a mono- 
substituted halogen, disubstituted halogen, mono-substituted alkoxy. disubstituted 
alkoxy. methylencdioxy. aryl, or alkyl. preferably with these groups in the 2'position or 
2,3-position. 

5 

Exemplified compounds of Formula (Ic) are: 
N-[2-Hydroxy-4-(methoxycarbonyl)phenyll-N'-phenylurea; 

N-l2-Hydroxy-5-nitro-phenyll-N'-phenyl urea 
N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 
10 N-t2-Hydroxy-4-(trinuoromethyl)phenyl]-N'-phenyl urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hydroxy-4-nitrophenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-phenyl-thiourea 
N-(2-Hydroxy-5-nitrophenyl)-N'-(3-nietboxy-2-thienyl)u«a 
N-(2-Hydroxy-4.nitropbenyl)-N'-(3-meihoxy-2-thienyl)urea 
15 N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-meihoxyphenyl)urea 
N-(2-Hydroxy-4-muophenyl)-N'-(3-trifluoromethylphenyl)urea 
N-(2-Hydroxy-4-mtrophenyl)-N'-(2-trifluoromethylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyi)-N*-(4-trifluoromethylphenyl)urca 
20 N-(2-Hydioxy-4-nitrophenyl)-N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-nitiophenyl)-N*-(3-bromophenyl)uica 
N-(2-Hydroxy.4-nitrophenyl)-N*-(4-bromophenyI)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-phenylphcnyl)urea 
N-(2-Hydroxy^-nitrophenyl)-N'-(2-nitrophcnyl)urea 
25 N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophenyl)urea 
N-(2-Hydroxy-4-nitrophchyl)-K-(2.6-difluorophenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)^N'-(2-ethoxyphenyl)urea 
N-(2-Hydroxy-4-hitroi>henyl)-N'-(2-ethylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-lrifluoromethoxyphenyl)urea 
30 N-(2-Hydroxy-4-nitrophenyl) N'-(2-methylthiophenyl) urea 

N-(2-Hydroxy-4-nitro-phenyl) N'-(2-chloio 6-mcthyl phenyl) urea 
N-(2-Hydioxy-4.nitro-phenyl) N'-(2-sulfoxymethyl phenyl) urea 
N.(2-Hydroxy-4-trifluoromethyl phenyl>N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-trifluoromithyI phenyl)-N -(2.phenyl phenyl) urea 
35 N-(2-Hydroxy-4-carbomclhoxyphcnyl)-N'-(2-phenyl phenyl) urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2,3.dichloro phenyl) urea 
N-(2-Hydroxy^-niuophenyl)-N'-(2.4-dichloro phenyl) urea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2,4-dibroino phenyl) urea 
N-(2-Hydroxy-l-napthyl)-N*-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N*-(2,3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N -(3-chloro 2-methoxy phenyl) urea 
N-[2-Hydroxy-4-(Ben2ylainino)carbonyl phenyll-N'-{2-bromophenyl)urca 
N-(2-Hydroxy-4-nilro phenyl)-NX2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bronio phenyl) urea 
N-(2-Hydroxy-3,4-difluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N'-{2-bronio phenyl) urea 
N-{2-Hydroxy 4-mcthyl phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitro phenyi)-N'-(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-cart>oxyphenyl)-N -(2-bromo phenyl) urea 
N-(2-Sulfhydryl-4-bromo phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N'-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N'-(2-bronio phenyl) thiourea 
N-{2-Hydroxy-4-a2idophenyl)-N'-(2-methpxyphenyl)urea 
N-[2-Hydroxy-5-cyanophenyl]-N •t2-bromophenyl] urea 
N-[2-Hydroxy-3-fluorophenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3-fluoro-5-broinophenyll-N'-[2-bromophenylJ urea 
N-(2-Hydroxy-3-chlorophenyll-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3-mfluororacthylphenyl]-N*-[2-broinophenyl] urea 
N-[2-hydroxy-3.4-diphenyl phenyl]-N'-[2-bromophenyl) urea 
N-[2-Hydroxy-3-glycincmethylcstercarbonylphenyl]-N-[2-bromophenyi] urea 
N- [2-Hydroxy-3-glycincarbony lphenyl]-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3,5-dichlorophcnyl]-N'-[2-bromophcnyl] urea 
N-t2-Hydroxy-3-nitrophcnyl]-N-[2-bromophenyll urea 
N-[2-Hydroxy-3,4-dichlorophcnyl]-N'-t2-bromophcnyl] urea 
N-[2-Hydroxy-3-cyanophenyl]-N-[2-bromophenyl] urea 
N- [2-Hydroxy-4-cyanophenyl]-N -t2-bromopheny 1] urea 
N-[2-Hydroxy-4-cyanophenyl]-N -[4-methoxyphenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyl] urea 
N-I2-Hydroxy-4-cyanophenyll-N -(2-methylphenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N-(2-trifluoroniethylphenyl] urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[3-trifluoromethylphenyl] urea 
N-(2-Hydroxy-4-cyanophenyl]-N*-[4-trifluoromethylphenyl] urea 
N-f2-Hydroxy-3-n-propylphenylJ-N-[2-bromophenylJ urea 
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N-[2-Hydroxy-4-cthylphenyl]-NV[2-bromophenyl] urea 
N-[2-Hydroxy-3-phenylainjnocarbonyl phcnyl]-N'-[2-bromophcnyll urea 
N-[2-Hydroxy-3-cyano-4.methylphenyll-N*-[2-bromophenyl] urea 
N-[2-Hydroxy-4-carbophenyl phenyl]-N'-[2-bromophenyll urea 
5 N-[2-Hydroxy-3-carbophenyl phenyl]-N -[2-bromophenyll urea 
N-[2-Hydroxy-3-bcnzyloxy phehyl]-N'-[2-bromophenyl] urea 
(E)-N-(4-[2-(Methoxycarbonyl) cthcnyl]-2-hydroxyphenyl]-N'-[2-bromophenyl] urea 
(E)-N-{3-[2-(Methoxycarbonyl)ethenyl]-2-hydroxyphcnyl]-N'-[2-bromophenyl]urea-N'- 
[2-bromophenyl] urea 

10 (E)-N-I3-[2-(Aminocarbonyl)ethcnyI]-2-hydroxyphenyll-N'-[2-bromophcnyllurea-N'- 
[2-bromophenyn urea 
(E)-N-[4-[2-(Aminocarbonyl)ethcnyll-2-hydroxyphenyl]-N-(2-broinophcnyllurca-N'- 

[2-bromopheiiyl] urea 
N-[2-Hydroxy-4-bcnzainide phenyl]-N*-[2-bromophenyl] urea 
15 N-[2-Hydroxy-4-aminocart>onyl phenyl]-N*-[2-bromophenyl] urea 
N-(2-Hydroxy-3.5,6-trifluorophenyl)-N-(2-bromophenyl)urca 
N-(2-Hydroxy-3-fluoro-4-tnfluoromelhylphenyl)-N'-(2-bromophc 
N-(2-Hydroxy-3-iodophenyl)-N'-(2-bn)inophenyl)urca 
N-[2-Hydroxy-4-cyanophenyI]-N'-[4-phenylphcnyl] urea 
20 N-[2-Hydroxy-4K;yanophcnyl]-N-l2,3-dicHlorophcnyl]urca 
N-[2-Hydroxy-4-cyanophcnyll-N'-[2-methoxyphcnyl] urea 
N-[2-Hydroxy-4-cyahophenyl]-N*-[3-methoxyphenyl] urea 
N-[2-Hydroxy-5-nu6r6phehyl]-N*-[2-bromophcnyl] urea 
N-[2-Hydroxy-5-irifluorornethylphcnyll-N'-[2-bromophenyll urea 
25 N-(2-Hydroxyphcnyll-N'-[2-broinophenyll urea 

N-[Trans-3-siyrl-2-hydroxyphenyl]-N'^[2-broinophenyll urea 
N-(2-Hydroxy-3,4-dichlorophenyl]-N'-[2-methoxyphenyl]urea 
N-[2-HydroxyO,4-dichlorophenyll-N*-[4-methoxyphcnyll urea 
N-[2-HydroxyO,4-dichlbrophenyll-N'-[3-trifluororncthylphenyll urea 
30 N-[2-HydroxyO,4-dichlorophenyll-N'-(2-phcnylphcnyll urea 
N-[2-Hydroxy0.4-dicMd;jrbjphcnylhN'-[4-phenylp^^ urea 
N-[2-Hydroxy-3,4-dichl6ropheiiyl]-N'-[23-dichl6f^^ urea 
N-[2-Hydroxy-4.isopr6pylphcnyI>N'-[3-trifluoromcthylphcnyllurea 
N-[2-Hydroxy-3-nkphthyl]-N-i2.3-dicW^^ urea 
35 NK2-Hydroxy-4-a2idophenyl)-N*-(2-iodophenyl)urca 
N-(2-Hydroxy-3-azidophenyl)-N'-(2-bromophenyl)urea 
N-[2-Hydroxy-3-cyanophenyl]'N'-[2-mcthoxyphcnyllurca 
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N-[2-Hydroxy-3.cyanophenyl]-N'.{3-irinuoromethylphenyl] urea 
N-[2-Hydroxy-3^yanophenyl]-N'.(2-phenylphcnylJ urea 
N-[2-Hydroxy-3-cyanophenyl]-N-[2.3-dichlorophenyll urea 
N-r2-Hydroxy-4.isopropylphenyl]-N'-[2.3-dichloropheriyl] urea 
N-[2-Hydroxy-4.isopropylphenyl]-N'-[2-chloro-5-trifluoromethylphenyll 
N-(2-Hydroxy-3-phenyJphenyl)-N*.(2.3-dichlorophenyIl urea 
N-[2-Hydroxy-5-nitrophenyll-N'-[2-methoxyphenylJ urea 
N-(2-Hydroxy-5-nitrophenyl]-N'-[3-trifluoromethylphenyI]urea 
N-[2-Hydroxy-5-nitrophenyl]-N-[2-phenyiphenyll urea 
N.[2-Hydroxy-5-nitrophenyl]-N'-[2.3-dichJorophenyl] urea 
N-[2-Hydroxy.5-ethylsulfonylphenyI]-N'-[2.3-dichlorophenyl)urea 
N-[2-Hydroxy0.4-dichlordphenyl]-N'-[2.4-dimethoxyphenyl]urea 

N-t2-Hydroxy-3.4^chlorophenylJ-N'.[2-chloio-5-trinuoromethyIphenyll 
N-[2-Hydroxy-3.4-dichlorophenyl]-N'-n>enzyl] urea 

N-[2-Hydroxy-4-isoprppylphenyl]-N43-trifluoronieUixIphenyl]uit^ 
N-[2-Hydroxy-3-(phenylaininocarbonyl)phenyJl.N'-[b<^nzp^ 
N-[2-Hydroxy-3-trinuoroniethylphenyl]-N'-[benzoyl] juea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[bcn2oyl] urea 
N-(2-Hydroxy.3-naphihyll-N'-[3-tnfluoromethylphenylJ urea 
N-I2-Hydroxy-3-naphthyl]-N'.[2,3-dichlorophenylJurea 
N-f2-Hydroxy-3-naphthyl]-N'-[benzyl) urea 

N-[2-Hydroxy-5-naphthaJencsulfonic acid]-N*-(2-bromophenyl] urea; 
N-[2-Hydroxy-4-naphthalenesulfonic acid]-N^(2rbrompp]ienyll uppa;. 
N-(2-Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea; 
N-(2rHydroxy-l-napthyl)-N'-(2-broino phenyl) urea; 
N-(2-Hydroxy^iutipphcnyl)-N'-(l-naphthyl)urca; 
N-{2-Hydroxy.3-nitrophenyl)-N'-(2-iiiethoxyphenyl)uiea . 
N-(2-Hydroxy-3-nitrophenyl)-N'-(4-methoxyphenyI)urea 
N-(2-HydroxyO-nitrophenyl)-NX3-trifluoromethyphenyI)urea 
N-(2-Hydroxy-3-nitropbenyl).NM2-phenylphenyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(2.3dicbIorophenyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(4-phenyIphenyl)urea 
N-(2-Hydroxy-3-nitrophenyl)-N'-(2.4-diiiiethoxyphenyl)urea 

N-(2-Hydn>xy-3-nitrophenyl)-N'-(2^hloro-5-trifluoiomethyIphenyl)urea 
N-(2-Hydroxy-4-anudinpphcnyl)-N'-(2-bromophenyl)uiea 
N-(2-Hydroxy-3.4-dichloro phenyl) N'( phenyl) urea 
N-(2-Hydroxy-4-cyano phenyl) N'( phenyl) urea 
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N-(2-Hydroxyphenyi-3-carboxylic acid)N'( phenyl) urea 
N-(2-Hydroxy-3-niirophenyl)-N'-phenylurea 
N-(2-Hydroxy-3-cyanophcnyl ) N'(phenyl) urea 
N-(2-Hydroxy-3-cyano-4-chIorophenyl)-N'-(2-broinophenyl)urca 
5 N-(2-Hydroxy-3-fluorophenyl)-N'-(phenyI)urea 
N-(2-Hydroxy-3,4-dinuorophenyl)-N'-(phenyl)urea 
N-(2-Hydroxy-4.cyanophenyl)-N'-(2,3-melhylcnedioxyphenyl)urea 
N-[2-(2-niirophenylthio)phenyll-N'-(2-hydroxy-4-nitrophenyl)urea 
N-(2-hydroxy-3-trifluoromethylphenyl)-N-(2,3-dichlorophcnyl)urea 
10 N-(2-hydroxy-3-trifluoromethyIphenyl)-N'-(2-phenylphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-benzylphenyl)urea 
N-(2-Hydiroxy-4-nitrophenyl)-N-[2-{phcnylthiomethyl)phcnyllurea 
N-(2-Hydroxy-4-nitro phcnyl)-N'-[2-(phenyloxymethyl)phenyl]urea 
N-(2-Hydroxy-4.nitrophcnyl)-N'-[2-(phenylethyl)phenyllurea 
15 N-(2-Hydroxy-4-mtrophcnyl)-N-[2-{4-trinuorophcnyl)phcnyl]urca 
N-(2-Hydroxy-3-trifloromethylphenyl)-N-(2-methoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N-(2-acetoxyphenyl)urca 
N-(2-Hydroxy-4*nitrophenyl)-N^-[2-{2-cyanpphcnylthio)phcnyl]urca 
N-(2-hydroxyO-trinuoromethyiphenyl)-N'-(2-chl6rophenyl)urea 
20 N-(2-Hydroxyeihyl)-N-(2-hydroxy-4-nitrophenyl)urca 
N-2-(Ben2yoxyphenyl>N'-(2-hydroxy-4-nitrophcnyl)urca 
N-(2-Hydroxy-4-cyanophenyl>N*-{2-benzylarnihophenyl)urea 
N-[2-(2-Pyridylmethbxy)phenyl]-N-(2-hydroxy-4-niirophenyl)urea 
N-[2-{2-Methoxycarbonylbenzyloxy)phenyl]-N'-(2-hydroxy-4-nitrophcnyl)urea 
25 N-[2-(2-Carboxybenzyloxy)phenyl]-N-(2-hydroxy-4-nitrophcnyl)urca 
N-[2-(Bcnzoylainino)phcnyl]-NX2-hydroxy-4.nitrophcnyl)urca 
N-l2-(3-Pyridylmcthoxy)phcnyll-N'.{2-hydroxy-4.niiropbcnyl)ure^ 
N-[2-(4-Pyridylmethoxy)pbenyl]^N-(2-hydroxy-4-nitrophcnyl)urca 
N-[2-(Methoxycarbonylaininb)phenyl]-N*-(2-hydroxy-4-nitrophcnyl)^^ 
30 N-{2-Hydroxyeth- 1 -yloxy pheny l)-N'-(2-hy droxy-4-mtrophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-benzylarninophenyl)urea 
N'-[2-(2-Pyridylmethoxy)phenyll-N'-(2-Hydroxy-4.nitrbphcnyl)urca 
N-[2-(2-Methoxycarbonylbenzyl6xyphenyll^N-(2-hydroxy-4.nitrophe^^ 
N-l2-(2<:arboxybenzyloxy)phenyl)-N'-(2-hydioxy-4-nitrophenyl)w^^ 
35 N-[2-(BcnzoylanMno)phcnyll-N'-(2-hydroxy^-nitrophcnyl)urea 

Additionally exemplified compounds of Formula (Ic) include: 
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N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(ben2yloxy)phenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(2-pyridylmethyloxy)phenyl)urea 

N-(2-Hydroxy^yanophenyI)-N'-(2-(3-pyridylmethyloxy)phenyl)urea 

N-(2-Hydroxy-4^yanophenyI).N^(2-(4-pyridylmethyloxy,)phenyl)urea 

N-(2-Hydroxy-4-trifluoroacetophenone)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-trifluorosulfonylphenyl)-N*-(2-bromophenyl)uiea,. 

N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3-chloro-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N.(2.Hydroxy-3-trifluoromcthyl-4-cyanophenyl)-N'-(2-broinophenyl)urea 

N.(2-Hydroxy-4-cyanophenyl-3-caiboxylic acid)-N'^2-bromophenyl)ufea 

N-(2-Hydroxy-4-trifluoroacetophenone)-N'.(2.3-dichlorophenyl)uiea 

N-(2-Hydroxy-4-trinuorosulfonylphenyl)-N'-(2,3-dichlorophenyI)urea 

N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N*-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-3-chloro-4-cyanophenyI)-N'-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-3-lrifluoromethyI-4-cyanophenyl).N-(23-dichlorophenyi)urea 

N-(2-Hydroxy-4-cyanophcnyl-3K:arboxyUcacid)-N.'-(2.3-dichloroph«;nyl)urea 

Suitable phannaceutically acceptable salts are well known to those skilled in the 
art and include basic salts of inorganic and organic acids, such as hydrochloric acid, 
hydrqbromic acid, ^ulphuric acid, phosphoric acid, methane sulphonic acid, ethane 
sulphonicacid. acetic acid, malic acid, tartaric acid, citric acid; lactic acid, oxalic acid, 
succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acidl phenylacetic acid 
and mandelic acid. In addition. pharmaceuUcally acceptable salts.of compounds of 
Formula (I) may also be formed with a phannaceutically acceptablccation. for instance, 
if a substitueni group comprises a carboxy moiety. Suitable phannaceutically 
acceptable caUons are well known to those skilled in the an and include alkaline, 
alkaline earth, ammonium and quaternary ammonium cations. 

The following terms, as used herein, refer to: 

• "halo" - all halogens, that is chloro, fluoro, bromo and iodo. 

• "Ci.ioalkyl" or "alkyl" - both straight and branched chain radicals of 1 to 10 
carbon atoms, unless the chain length is otherwise limited, including, but not limited to. 
methyl, ethyl, n-propyl. uo-propyl, n-butyl, jec-butyl. iso-butyl, tert-buiyl. n-pentyl and 
the like. 

• The term "cycloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 
8 carbons, including but not limited to cyclopropyU cyclopentyl, cydohexyl, and the 
like. 
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• The term "alkenyr is used herein at ail occurrences lo mean straight or 
branched chain radical of 2-10 carbon atoms, unless the chain length is limited thereto, 
including, but not limited to ethenyl, l-propenyK 2-propenyl. 2-methyl-l-propenyl, 1- 
butenyU 2-butenyl and the like. 

5 • "aryi" - phenyl and naphthyl; 

• "heteroaryl" (on its own or in any combination, such as '*heteroaryloxy", or 
"heteroaryl alkyl") - a 5- 10 membered aromatic ring system in which one or more rings 
contain one or more hetcroatoms selected from the group consisting of N, O or S, such 
as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline, isoquinoline, 

10 quinazolinyl, pyridine, pyrimidinc, oxazole, thiazole, ihiadiazole, triazole, imidazole, or 
benzimidazole. 

• "hetercx:yclic" (on its own or in any combination, such as "hcterocyclicalkyl") 
- a saturated or partially unsaturated 4-10 membered ring system in which one or more 
rings contain one or more heteroatoms selected from the group consisting of N, O, or S; 

15 such as, but not limited to, pyrrolidine, piperidine, piperazinc, morpholine, 
tetrahydropyran, or imidazolidine. 

• The term "arylalkyl" or "heteroarylaUcyl" or "heterocyclicalkyl" is used herein 
to mean Ci-io alkyl, as defined above, attached to an aiyl. heteroaryl or heterocyclic 
moiety, as also defined herein, unless otherwise indicated. 

20 • "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thio" 

refers to the sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

• The term "wherein two Ri moieties (or two Y moieties) may together form a 
5 or 6 membered unsaturated ring" is used herein lo mean the formation of a napthylene 
ring system or a phenyl moiety having attached a 6 membered partially unsaturated ring 

25 such as a C6 cycloalkenyl, i.e hexenc, or a C5 cyloalkenyl moiety, cyclopentcne. 

The compounds of Formula (I). (la). (lb). (Ic). (H, (Ha ), (lib), (Dc), and (ffl) 
may be obtained by applying synthetic procedures, some of which are illusu-ated in the 
Schemes below. The synthesis provided for in these Schemes is applicable for the 

30 producing compounds of Formula (I), (la), (lb), (Ic), (H, (Da ), (lib), (He), and (ffl) 
having a variety of different R, Rl. and Ar groups which are reacted, employing 
optional substituents which are suitably protected, to achieve compatibility with the 
reactions outlined herein: Subsequent deprotection, in tiiose cases, then affords 
compounds of the nature generally disclosed. Once the urea nucleus has been 

35 estabUshed, further compounds of these formulas may be prepared by applying standard 
techniques for functional group intercon version, well known in the art. While the 
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schemes are shown with compounds only of Formula (1) this is merely for illustration 
purposes only. 

Schema 1 



R=NH2. OH. CC^H. SH a)PhNCO 
NHSO2R 

5 

Ortho subsututed phenyl ureas shown in l-schemn. 1 may be prepared by 
standard condiUons involving the condensation of commciciaUy available oitho 
substituted aniline(Aldrich Chemical Co., MUwaukee. Wl) with the cominerciaUy 
available optionally subsUtuted aryl isocyanate (Aldrich Chemical Co.. Milwaukee. Wi) 
10 in an aprotic solvent (DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not 

commercially available it can be made by treating the commcreially available RSO2CI 
with the cooresponding 2-phenylene diamine in the presence of an base like triethyl 
amine or NaH in an aprotic solvent (like methylene chloride or DMF). 



Schema 2 

a'-- a:- a: 



15 R'=OH. NH2, NHSOaR a)HNQ3. 23 "C b)SnCb. EtOM; 

If the desired 2-substituted anlUne S-scheme 7 is hot commercially available 
the corresponding nitro compound can be prepared from 3.scheme i: under standard 
nitraUon conditions (using HNO3 or BF4NO3) at 23 «C. The nitro compound is then 

20 reduced to the corresponding aniline using SnCl2 in EtOH(or alternately H2/Pd or 
LiAlH4). 
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NHg 



NH2 



z a 

a)NH4SCN, Brz 



b)NaOH ElOH 

If the desired 2-amino benzenethiol ft-flchcmg 3 is not commercially available it 
can be synthesized by reaction of the phenyl aniline with the thiocyanate anion in the 
presence of an oxidant(like bromine) 10 produce the 2-amino benzthiazole T-SChglPC 3 - 
This thiazole can then be hydrolyzcd to the desired 2-amino benzenethiol S-schgmg 3 
with a strong base like NaOH in a protic solvent (i.e., EtOH). 



10 



a ji2 




15 



X=S,0 11 
a)TBSCI. imid. DMF b)I)CICXCI. NaHCQ. iOPhNHa cjEtgN-HF. CHgCN 
In the case where the thioisocyanate or phenyl isocyanate is not commerciaUy 
available, the thiourea or urea 11 -scheme 4 may be prepared from the commercially 
available ortho substituted anUine. This compound is first protected with a protecting 
group (tert-butyl dimethyl silyl or benzyl ) by conditions well known in the art(see 
Greene. T Pm^rr^ny r.m..m in Ori>anir Synthesis. Wiley&Sons. New York. 1981). 
This protected aniline is then reacted, in the presence of a basc(like tricthyl amine or 
sodium bicarbonate), with either thiophosgene or a solution of phosgene in an aprotic 
solvent (ie. bMF..tolucnc),foUowed by aniUne to produce the protected thiourea or 
urea respectively. The corresponding urea or thiourea is then deprotected, usmg 
conditions standard in tiie art. to form tiie desired tiiiourea or urea ll-schgnw4. 
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a)(PhO)2PON3.Et3N bjPhXNH, 
X=OH. NHSOjR. SH 

Alternately the urea can be formed using a Curtius rearrangement from the 
corresponding aromatic or thiophene carboxylic acid Jl^fihana^. The carboxyUc acid 
is submitted to standard Curtius conditions ((PhO)2PON3, Et3N or CICOCOQ 
followed by NaN3) and the intermediate isocyanate is trapped by an api)ropriately 
substituted aniline. 



Phannaceutically acceptable salts of compounds of Formula (I) may be obtained 
in known manner, for example by treatment thereof with an appropriate amount of acid 
or base in the presence of a suitable solvent. 

Another aspect of the present invention is the novel synthesis of cyano 
nitrophenol intermediates. Numerous conversions of aryl halides to aryl cyano 
derivatives with copper (1) cyanide have been published! However, no examples of an 
aryl ring with a hydroxy group present were mentioned. Several attempts to obtain a 
cyano phenol moiety with published results failed. Using known conditions of elevated 
temperatures, greater than 170-C. such as from 180 to 210» did not yield displacment of 
die halogen to a cyano moiety. Standard bases, such as DMF and pyridine further 
provided no desired product Intermediates such as 2-amino-5-fluorophenol. 2-nitro-5- 
fluorophcnol. 2-nitio-5-methyl.6-bromophenoI were tried with a change of halogens, 
from fluorine to chlorine to bromine, and with use of copper (T) cyanide. The use of a 
bromine derivaUve, such as 2-nitro-5-methyl-6-bromophenol. with dimethylformamide 
and using triethylamine with a catalytic amount of dimcthylamino pyridine and copper 
(I) cyanide at reduced temperatures., i.e. <100-' C. preferably 60 to about 80» C for 
reduced times from strandarized procedures. i.e.. < 18 hours, preferably about 4 to 6 
hours yielded the desired products. 

Therefore one aspect of the invention is to a process for producing a cyano 
phenol derivative of the formula: 
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wherein Ri is as defined for Formula (I) above, which 
method comprises reacting a compound of the formula: 

n« wherein X is halogen with copper (I) cyanide, 

dimethylformamide, triethylaminc aiid a catalyUc amount of dimethylamino pyridine. 
5 Preferably, the process is nin at reduced temperatures of about 60 to about 80** C. 
Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade ("Q. Mass spectra 
were performed upon a VG Zab mass specuometer using fast atom bombardment. 

10 unless otherwise indicated. iH-NMR (hereinafter "NMR") spectra were recorded at 250 
MHz or 400MHz using a Bruker AM 250 or Am 400 spectrometer, respectively. 
MultipUcities indicated are: sasingiet. d=doublet. t=triplet. q=quartet, m=multiplet and 
br indicates a broad signal. Sat. indicates a saturated solution, equiv. indicates the 
proportion of a molar equivalent of reagent relative to the principal reactant. 

15 Flash chromatography is run over Merck Silica gel 60 (230 - 400 mesh). 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples 
which are merely illustrative and are not to be construed as a limiution of the scope of 
20 the present invention. All temperatures are given in degrees centigrade, all solvents 

used herein are of the highest available purity and all reactions are run under anhydrous 
conditions in an argon atmosphere unless otherwise indicated. 

General Method A: Synthesis of N. N'- phenyl urea To a solution of substituted 
25 phenyl isocyanate ( 1 .0 equiv.) in toluene (5 miliLiters (hereinafter "mL")) die 

corresponding aniline (1.0 equiv.) was added. The reaction mixture was stirred at about 
80»C until complete (24-48 hours (hereinafter "hrs" or "h")). tiien cooled to room 
temperature. The purifications, yields and spectral characteristics for each individual 
compound are listed below. 
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General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl 
tsocyanate (1.0 equiv.) in dimethyl fonnamide (ImL) the corresponding aniline (1.0 
equiv.) was added. The reaction mixture was stirred at about 80.C until complete (24- 
48 hours), then the solvent was removed under vacuum. The purifications, yields and 
5 spectral characteristics for each individual compound are listed below. 

General Method C:Synthesi5 of sulfonamide The prtho substituted aniline (1 equiv.), 
triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 
methylene chloride and allowed to stir at about 23 until complete (12-36 h). The 
10 reaction mixture was partitioned between water and methylene chloride. The organic 
layer was separated and dried over magnesium sulfate, filtered and concentrated in 
vacuo. The purifications of each compound are listed below. 

Example 1 

15 Preparation of N-r2-Hvdroxv-4>(nrtethQxvcarbnnvn phenvH-N'-phenyl fj nr^ 

N-[2-Hydroxy-4-(mcthoxycarbonyl)phenyl]-N'-phenyl urea was prepared from 
meihyl-4-amino-3-hydroxybenzoate (200 mg, 1.19 mmol) and phenyl isocyanate (1.19 
mmol) according to the procedure noted above in General Method A. The product was 
purified by precipitation from toluene, and filtering, to afford the titled compound (309 

20 mg. 90%). mp: 188.4-188,8^C; ?H NMR (CD3OD/CDCI3): d 8.15 (d. IR J = 8.25 
Hz). 7.70 (s, IH). 7.5 1 (d, IH. J =: 8.25 Hz). 7.43 (d. 2H, J = 8.25 Hz). 7.30 (t, 2H, J = 
8.25 Hz). 7.01 (t. IH, J = 8.25 Hz). 3.87 (s, 3H); EI-MS m/z 286 (M+H)+; Anal. 
(Ci5Hi4N204)CH.N. 

25 Example 2 

Preparation of N-f5-nitro-2-hvdroxvDhenvn.N' -phenvl urea 

The N-[5-nitro-2-hydroxyphenyll-N -phenyl urea was prepared from the 5-nitro 
2-hydroxy aniline and phenyl isocyanate according to the procedure in General Method 
A. The product was purified by precipitation from toluene and filtering to afford the 

30 titled compound (100 mg. 30%). IH NMR (CD3OD): d 9.48 (s, IH. NH). 9.07 (d. J = 
1.56 Hz. NH), 8.55 (s. IH). 7.80 (dd. IH. J = 6.25 Hz and J = 1.56 Hz), 7.50 (d. 2H, J = 
6.25. Hz). 7.30 (t. 2H. J ^ 6.25 Hz). 7.01 (m. 2H). EI-MS m/z 273 (M+H)+. 

Example 3 

35 Preparation of 3'hvdroxv-4-(rfohenvlamino^arbonynaminQlbenzafntda a^Pmpa«tion 
of 0.67 Molar (hereinafter "M") Stock Solutions of Aluminum Amide Reagents 
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To a suspension of the appropriate hydrochloride (0.02 mole (hereinafter 
"mol")) in dry toluene (20 mL) at about O^'C, was slowly added a solution of (2M, 10 
mL) of trimethyl aluminum in toluene. After the addition was complete, the reaction 
mixture was allowed to warm to room temperature and was stirred for about 1-2 hours 

5 until gas evolution has ceased. 

b)Preparation of 3-hydroxy-4-{[(phenylannino)carbonyl]amino)benzamide 

To a solution of the N-[2-hydroxy-4-(meihoxycarbonyl)phenyl]-N'-phenyl urea 
(60 miligram (hereinafter "mg"), 0.2 nunol) in toluene (2 mL) was added aluminum 
amide reagent (0.9 mL, 0.67M). The reaction mixture was stirred at reflux for about 12 

10 hours. The reaction mixture was cooled to room temperature and was carefully 

quenched with 5% HCl. The organic layer was separated and the aqueous layer was 
extracted three times with ethyl acetite. The organic extracts were combined, dried over 
MgS04, filtered and concentrated under reduced pressure. Chromatography of the 
resulting solid on silica gel (ethyl acetate) gave the desired amide (28 mg, 49%). mp: 

15 106.8-107.rC; NMR (CD3OD/CDCI3): d 7.98 (d, IH. J = 8.25 Hz), 7.35 (d, 2H, J 
= 8.25 Hz), 7.30 (d. 2H, J = 8.25 Hz), 7.17 (t, 2H, J = 8.25 Hz), 6.91 (t, IH, J = 8.25 
Hz); EI-MS m/z 271 (M+H)+; Anal. (C14H13N3O3) C H, N. 

Example 4 

20 Preparation of N>r2-hvdroxv-4-fluoroDhenvn-N -phcnvl urga 
a)Preparation of 2-aniino-5*fluoro phenol 

A mixture of 5-nuoro-2-nitrophenol (500 mg, 3.18 nunol) and tin (11) chloride 
( 1 .76 g. 9.2 mmol) in ethanol (10 mL) was heated at 80''C under argon. After 30 min, 
the staning material had disappeared and the solution was allowed to cool down and 

25 then poured into ice. The pH was made slightly basic (pH 7-8), by addition of 5% 
aqueous sodium bicarbonate, before being extracted with ethyl aceutc. The organic 
phase was washed with brine, dried over MgS04 and filtered. Evaporation of the 
solvent gave the tide compdund(335 mg. 83%). ^H NMR (CD3OD/CDCI3): d 6.6 (m, 
IH), 6.38 (dd, IH, J « 8.3 Hz and J s 2.8 Hz), 6.29 (m, IH). 

30 b)Preparationof N-(2-hydroxy-4-nuorophenyl)-N'-phenylurea 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea was prepared from 2-amino-5- 
fluoro phenol (200 mg, 1.57 mmol) and phenyl isocyanate according to the procedure in 
General Method A. The product was purified by precipitation from toluene and filtering 
to afford the titled compound (352 mg, 91 %). mp: 195.5- 195.7*C; ^H NMR 

35 (CD3OD/GDCI3): d 7.70 (in, IH), 7.3 (d, 2H, J = 8.25 Hz). 7. 15 (t. 2H, J = 8.25 Hz), 
6.89 (t, IH, J = 8.25 Hz), 6.50 - 6.38 (m. 2H); EI-MS m/z 246 (M+H)+; Anal. 
(Ci3HiiN202F)C,H,N. 
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E;^amplg S 

Preparation of 2-(frDhenvlamino)cart>on vllafninQUhiophftn 5?| 

2-{ [(Phenyiamino)carbonyl]aniino}thiophenol was prepared from 2* 
5 aminothiophenol (200 mg, 1 .6 mmoi) and phenyl isocyanate according to the procedure 
in General Method A. The product was purified by precipitation from toluene and 
filtering to afford the tilled compound (330 mg, 85 %). mp: 194.5**C; NMR 
(CD3OD/CDCI3): d 7.48 . 7,26 (m, 4H). 7.25 - 7.10 (m, 3H), 7.04 . 6.79 (m, 2H); EI- 
MS m/z 244 (M+H)+; Anal. (C13H12N2OS) C» H, N. 

10 

Example 6 

Preparation of N-r2-CarbQxv^>hvdrQxvphenvl VN'>Dhgnvl t,ry a 

N.(2-Carboxy.4-hydroxyphenyl)-N'.phenyl urea was prepared from 2-amino-5. 
hydroxy benzoic acid (1 g. 6.53 mmol) according to the procedure in General Method 

15 B. The reaction mixture was partitioned between ethyl acetate and water. The organic 
phase was washed with brine, dried over MgS04 and filtered. Removal of solvent under 
reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 
acetate, 1:1 to 100% ethyl acetate) gave the tided compound (1.5 g, 84%). NMR 
(CD3OD/CDCI3): d 8.36 (d. IH. J = 8.25 Hz), 7.63 (m, 4H), 7.48 (t, 2H. J = 8.25 Hz). 

20 7.20 (m, IH); EI-MS m/z 272 (M+H)+; Anal. (C14H12N2O4) C, H, N. 

Example 7 

Preparation of N > [2 > hydroxy - 4> rtrifluommp r hvn phenvll . . phftnvl t.n^^ 

a) Preparation of 2-nilro-5-trifluorpmethylphenol 

25 2-Nitro-5-trifluoromethylphenol was prepared by adding concentrated HNO3 (6 

mL) drop-wise to a,a,a-trifluoro-mK:resol (5g, 30.8.mmol) at room temperature. After 
the addition was complete the reaction was quenched with sanirated ammonium acetate 
and extracted with EtOAc. The organic was separated, dried over sodium sulfate and 
filtered. Concentration of the solution in vacuo afforded an oil which was purified by 

30 column chromatography (gradient 100% hexane to 50% EtOAc/hexanes) to afford the 
titled compound as an oil(1.7 g, 27%). IH NMR (CDCls): 10.6 (s. 1H» OH), 8.26(d. 
IH, J = 7.8 Hz), 7.45(s, IH, arom), 7.26(d, IH, J= 7.8 Hz) 

b) Preparation of 2-amino-5-trifluoromethylphenol 

2-Ainino-5-trifluoromethylphenoI was prepared by treating 2-nitro-5- 
35 trifluoromethylphenol (500 mg, 2.4 1 mmol) with a solution of SnCi2(3.5g. mmol) in 
• EtOH at 23 for 12h. The mixture was concentrated to 50 mL and adjusted to pH 7 
using saturated sodium bicarbonate: The reaction mixture was partitioned between H2O 
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and EtOAc. The aqueous layer was separated and extracted with EtOAc. The 
combined organic extracts were dried over sodium sulfate. Altered and concentrated in 
vacuo. The resulting colorless oil(370 mg, 87%) was used without further purification. 
IH NMR (CDCI3): 7.6 (s, IH), 7.39(d, IH, J = 8.5 Hz), 7.08(d, IH, J= 8.5 Hz) 

5 c)Preparation of N • [2 - hydroxy - 4- (trifluoromethyl) phenyl] - N' - phenyl urea 

N - [2 - Hydroxy - 4- (trifluoromethyl) phenyl] - N' - phenyl urea was prepared 
from 2-aniino-5-lrifluoromcthylphenol (150 mg, 1.09 mmol) and phenyl 
isocyahate(1.09 nunol) according to the procedure in General method A. The product 
was purified by precipitation from methylene chloride and filtering to afford the titled 

10 compound ( 230 mg, 87% ), mp: '^C; IH NMR (DMS0-d6): d 9.45 (s. IH, NH), 8.50 
(s, IH, NH), 8.31 (d, IH, J ^ 10.0 Hz), 7.45 (d, 2H, J = 10.0 Hz), 7.29 (t, 2H, J = 6.67 
Hz), 7.10 (m, 2H), 6.99 (t. IH, J « 6.67 Hz). EI-MS m/z 296 (M+). Anal. 
(Ci4HuN202F3)C,H,N. 

15 Example 8 

Preparation of N>f2^hvdrox v-4-nitrophenvlVN'-f2>hvdroxv>4-nitrot>henvn urea 

a) Preparation of 2-(ferf-butyldimethylsilyloxy)-4-niUroaniline 

To a solution of 2-amino-5-nitrophenol (1 g, 6.49 mmol) and imidazole (0.88 g, 
20 12.3 mmol) in DMF ( 1 5 mL), tert -butyldimcthylsllyl chloride (1 1 .2 mL. 64.9 mmol) 
was added. The resulting mixture was allowed to stir at 23^C for 48 hours. The reaction 
mixture was partitioned between 0.1 % HCl and ethyl acetate. The combined organic 
phase was washed with brine, dried over MgS04 and filtered. Removal of solvent at 
reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
25 acetate; 5:1) gave the tided compound (1.7 g, 98 %). ^H NMR (CDCI3): d 7.78 (dd, 
IH, J = 6.7 Hz and J = 2.7 Hz), 7.61 (d, IH, J = 2.7 Hz), 6.7 (d, IH, J = 8.8 Hz), 1.0 (s, 
9H), 0.28 (s, 6H). 

b) Preparation of N-[(2-ferNbuiyldimethylsilyloxy)-4-nitrophcnyI]-N'-[(2-tcrt- 
butyldimethyisiloxy)-4- niirophcnyl] urea 

30 To a solution of 2-(tert-butyldimethylsilyloxy)-4-nitroaniline(200 mg, 0.75 

mmol) in toluene (10 mL) trieihylamine (0.13 mL, 1.64 mmol) and triphosgene (88.4 
mg, 0.3 mmol) were added. The reaction mixture was stirred at 70**C for 2 hours, then 
cooled to room temperature. Then more 2-(tcrt -butyIdimethylsilyloxy)-4-nitroaniline 
(200 mg, 0.75 mmol) was added. The resulting mixture was allowed to stir at 70°C for 

35 48 hours then cooled to room temperature. The reaction mixture was partitioned 

between water and ethyl acetate. The combined organic phase was washed with brine, 
dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
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chromatography of the resulting oil on silica gel (hexane : ethyl acetate, 10: 1) gave the 
tided compound(130 mg, 31%), NMR (CDCis): d 8.36 (d, 2H, J = 8.3 Hz), 7.90 
(dd. 2H, J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H, J = 2.8 Hz), 7.22 (s, 2H). 1.02 (s, 
18H),0.35 (s, 12H). 

5 c)Preparation of N-(2-Hydroxy-4-nitrophenyl)-N'-(2-hydroxy-4-nitrophenyl) urea 

To a solution of N-[(2-iert-butyldimethylsUyloxy)-4-niirophenyl]-N'-[(2-tert- 
butyldimethylsilyloxy)-4- niirophei>yl] urea(50 mg, 0.089 mmolXin THF (2 mL), 
tetrabutylammonium fluoride (1 M, 0.09 niL, 0.089 oimol) was added at O^C. The 
reaction mixture was stirred at 23''C. After 1 hour, the starting material had 

10 disappeared. The reaction naixture was partitioned between water and ethyl acetate. The 
combined organic phase was dried over MgS04 and filtered. Removal of solvent at 

reduced pressure and chromatography of the resulting oil on silica gel (hexane : ethyl 
acetate; 1:1 to 100% ethyl acetate) gave the titled compound(24 mg, 81%). ^H hfMR 
(CD3OD/CDCI3): d 8.32 (d, 2H, J = 8.25 Hz), 7.80 (dd, 2H; J - 8.25 Hz andJ = 2.06 
15 Hz). 7.7 (d, 2H, J = 2.06 Hz). EI-MS m/z 334 (M+H)+. Anal. (C13H10N4O7) C, H, N. 

Example 9 

Preparation of N>f2-hvdroxv-4-hitrophenvlVN*>DhenvNthiQurea 

a) Preparation of N-(2-tert-butyldimethysilyloxy-4-nitrophenyl)-N -phenyl-thiourea 

20 N-(2-tert-Butyldimethysilyloxy-4-nitrophenyl)-N -phenyl-thiourea was prepared 

by treating a biphasic solution of 2-tert-butyldimethysilyloxy*4-nitioanillne(80 mg, 
0.308 nunol) and NaHC03 in CHCl3:H20(2.5: 1, 7mL) with thiophbsgene at 0°C. The 

solution was allowed to warm to 23®C and the reaction was continued overnight. The 
CHCI3 layer was separated and dried over sodium sulfate. The solution was 

25 concentrated in vacuo and the residue was dissolved in toluene and u^ated with aniline 
(100 uL) at 23 °C for 12 h. The reaction mixture was concentrated and the residue was 
purified by flash chromatography (10% EtOAc/hexanes) to aflbrd the titled compound 
as a yellow solid (120.8 mg. 98%) mp: 144.145X;1h NNIR (CD30D/CaX33): d 8.65 
(d. IH, J = lO.O Hz), 7.58 (d, IH, J = 10.0 Hz), 7.47 (d, IH; J =1.25 Hz). 7.26 (m, 4H), 

30 7.10(m. IH). 

b) Preparation of N-(2-hydroxy-4-nitrophenyl)-N'-phenyl-thiourea 

N-(2-Hydroxy-4-nitrophenyl)-N'-phenyl-2-thiourea was prepared by seating a 
solution of N-(2-tert-butyIdimcthysilyloxy-4-nitrophenyl)-N'-phenyl-thiouiea ( 100 mg, 
0.248 mmol) in CH3CN (1 mL) with EtsN^HF (lOOuL, 0.62 mmol) in acetonitrile for 

35 10 minutes at 23 ^C. The solution was concentrated and flushed through a silica plug 
with EtOAc to afford the desired compound as an orange solid (55 mg, 77%). 
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mp: 144-145°C;1h NMR (CD3OD/CDCI3): d 8.65 (d, IH, J = 10,0 Hz). 7.58 (d. IH, J 
= 10.0 Hz), 7.47 (d. IH, J = 1.25 Hz), 7.26 (m, 4H), 7.10 (m, IH). 

Examplg 10 

5 Preparation of N-(4- nitro 2>fphenvlsulfonvlamino^phenvlVN'-Dhenvl urea 
a) Preparation of 4-nitro 2-(phenylsulfonylamino) aniline 

A solution of 4-nitro 1,2-phenylene dianune(1.53 g, 10.0 nunol) in DMF was 
treated with phenyl sulfohyl chloride(1.76 10.0 mmol) and triethyl anune(1.01 g) in 
DMF for 12 h at 23^C. The reaction mixture was partitioned between saturated NH4CI 

10 and methylene chloride. The organic layer was dried over sodium sulfate, filtered and 
concentrated in vacuo. The resulting solid was recrystallizcd (EtOH) to afford desired 
(0.275 g, 9%).^H NMR(DMSO) 9.5(s, IH, br), 7.83 (dd. IH, J=10 Hz, 2 Hz), 7.74(d, 
2H, J=8 Hz), 7.76(t, IH, J=8 Hz). 7.56(t, 2H, Jr:8 Hz). 7.55(d.lH. J=2Hz), 6.79 (d, IH, 
J=8Hz). 6.5(s, 2H. br) 

15 b)Preparation of N-(4- nitro 2-(phenylsulfonylamino)phcnyl)-N'-phenyl urea 

N-(4-Nitro 2-(phenylsulfonyIamino)phenyl)-N'-pbenyl urea was prepared from 
4- nitro 2-(phenylsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by 
method A. The reaction was cooled and then partitioned between saturated ammonium 
chloride and 9:1 methylene chloride and methanol. The organic phase was dried over 

20 magnesium sulfate, filtered and concentrated in vacuo. The residue was purified by 
colunu) chromatography (ethyl acetate/hexanes) to afford desired(30.8 mg, 26%). EI- 
MSm/z4l3(M+H)* 

Example 1 1 « 

25 Preparation of N>(2^hvdroxv.5>nitrophenvlVN'>r3-methoxv-2>thienvnurea 
a)Prcparation of 3-methoxy-2-thienylcarboxlic acid 

To a solution of 3-methoxythiophene (4.81 g, 42.1 mmol) in ether (20 mL) at - 
78*^C. butyllithium (17 mL, 47.6 nunol) was added. The reaction mixture was stiircd at 
-78^C for 1 hour, then it was warmed to 0 for 3 hours. After to recooling -78^C 

30 the reaction mixture waS: poured into a beaker filled with crushed dry ice (14.5 g) and 
allowed rto stand until the excess dry ice had completely sublimed^Then the reaction 
mixture was poured into a mixture of ice (10 g) to which cone. HCI (24 mL) had been 
added. The product was purified by precipitation from ether and filtering (6.42 g. 96 
%). EI-MS no/z 159 (M+H)"^. 

35 b)Preparation of N-(2-hydroxy-5-niU"ophenyl):N -(3-mcthoxy-2-thienyl)urea 
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To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg, 1.27 mmol) in 
benzene. (PhO)2PON3 (0.33 mL), 2-amino-4.nitrophcnoJ (195.7 mg. 1.27 mmol) and 
triethylamine (l.i equiv., 0.25 mL) were added. The reaction mixture was stirred at 
reflux overnight. The reaction mixture was partitioned between 5%, citric acid and ethyl 
5 acetate. The organic layer was separated and the aqueous layer was extracted three 
times with ethyl acetate. The organic extracts were combined, dried over MgS04. 
filtered and concentrated under reduced pressure. Chromatography of the resulting 
solid on silica gel (hexane:ethyl acetate; 1: 1) gave a solid product (1.60 mg. 41%). mp: 
172.6- nS.O^'C; NMR (CD3OD/CDCI3): d 8.96 (dJ lH. J = 2.5 Hz). 7.74 (dd. IH, J 
10 =5.0 Hz and J = 1.25 Hz). 6.82 (d. IH. J =7.5 Hz). 6.76 (s, 2H). 3.80 (s. 3H); EI-MS 
m/z 309 (M+H)+; Anal. (C12H1 1N3O5S) C. H. N, 

Exampig 12 

Preparation of N-f2-hvdroxv4>nitronhenvn>N'.n. methnxv.:?.rhii>n Yi>1TOi1 
15 To a solution of 3-methoxy-2-thiophene carboxylic acid (example 1 la, 200 mg. 

1.27 mmol) in toluene. (PhO)2PON3 (0.33 mL) and triethylamine (I A equiv., 0.25 mL) 
were added. The reaction mixture was stirred at 70*C for 2 hours and cooled down to 
room temperature then 2-amino-5-nitrophenol was added. The reaction mixture was 
stirred at 70*'C overnight. The reaction mixture was partitioned between 5% citric acid 
20 and ethyl acetoie. The organic layer was separated and the aqueousUayier was extracted 
three limes with ethyl acetate. The organic extracts were combined, dried over MgS04, 
filtered and concentrated linder reduced pressure. Chromatography of the iesulting 
solid on silica gel (hexanerethyl acetate;!; I) gave the product (190 mgi.48%). ^H NMR 
. (CD3OD/CDCI3): d 8.38 (d, IH. J = 5.0 Hz). 7.85 (dd. IH. J = 5.0 Hz and J = 1.25 Hz). 
25 7.76 (d, IH. J = 2.5 Hz). 6.9 (s. 2H). 3.95 (s. 3H); EI-MS m/z 309.(M+H)+; Anal. 
(Cl2HiiN305S)C,H.N. 

Example 13 

Preparation of N-f2-hvdroxv-4-nitrQphenvn>N'>r3.fTigthfti ^VDhenvi:^timfl 

N-(2-Hydroxy-4-niux>phenyl)-N'-(3-raethoxyphenyl)urea was prepared from 2- 
30 hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-methoxy phenylisocyanated.O 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
tide compound (140 mg. 46%). EI-MS m/z 302(M-H) - 

35 Example 14 

Preparation of N-f2-hvdroxv-4>nitroDhenvn-N V2>methQxvphenvhuri>fl 
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N-(2-Hydroxy-4-niirophenyl)-N'.(2-mcthoxyphenyl)urca was prepared from 2- 
hydroxy 4^niiro aniline ( 1 54 mg, 1 .0 mmol) and 2-mcihoxy phenyl isocyanatc( 1 
mmol.) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
5 title compound (82 mg, 27%). EI-MS m/z 302(M-H)- 

Example 15 

Preparation of N-f2>hvdro xv>4>nitropherivlVNW3-trinuoromethvlDhenvnurea 

N-(2-Hydroxy-4-nit^ophenyl)-^^-(3-meth6xyphcnyl)urca was prepared from 2- 
10 hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 3-trifluoromethyl phenyl isocyanate ( 1 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound ( 180 mg, 52%). EI-MS m/z 342(M+H) + 

Example 16 

15 Preparation of N-r^>hvdrn icv-4>nitrophenvn>N'-f2-trifluoromethvlnhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trifluoromethylphenyl)urca was prepared 
from 2-hydroxy 4-niu-o aniline (154 mg, 1.0 nunol) and 2-trifluoromcthyl phenyl 
isocyanate (1.0 mmol) according to the procedure in General Method B. The product 
was purified by dilution with methylene chloride and precipitation with hexanes. 
^ 20 Filtering afforded the title compound (180 mg, 52%), EI-MS m/z 342(M+H) + 

Example 17 

Preparation Hf N^r2^hvdrhxv-4>nitrop henvlVNV4>trifluoromethvlph 

N-(2-Hydroxy-4-nitrophenyi)-N'-(4-trifluorbmethylphenyl)urca was prepared 
25 from 2-hydroxy 4-niuo aniline (154 mg, 1.0 nunol) and 4-trifluoromethyl phenyl 
isocyanate ( 1 .0 mmol) according to the procedure in General Method B. The product 
was purified by dilution with methylene chloride and precipitation with hexanes. 
Filtering affordibd^the tiUe compound ( 1 1 1 mg, 32%). EI-MS m/z 340(M^H)" 

E;^ampte 18 

30 Preparation of N^f2.hvdrn xv-4^riitrophenvlVN^^ 

N-(2^Hydroxy-4-nitrophenyl)-N'-(2-bromophenyl)urca was prepared from 2- 
hydroxy 4-nitro aniUne (500 nig, 3.24 mmol) and 2-bromophenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 

35 title compound(530 mg, 47%). EI^MS m/z 350(M.H) - 

Exampk 19 
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Preoarauon of N.r2>hY^'^^V'^"i^r"phenvlVNV 3>bromnpfif n Yn"r f 

N-(2.Hydroxy-4-nitrophenyl)-NM3-bromo phenyDurea was prepared from 2- 
hydroxy 4.nitro anUine (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 
ramoDaccording lo the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound(0.96g. 87%). EI-MS m/z 350(M-H) * 

Example 20 

Preparation of N-r2-hvdmxv-4.nitmphP nvlVNU4-hromnphf>nv| ),T rrn - 

N-(2-Hydroxy-4.nitrophenyl)-lsr-(4-bromo phenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 4-bromo phenyl isocyanate (3.24 
nmiol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
title compound(0.4 1 g, 37%). EI-MS m/z 352(M+H) + 

Example 21 

Preparation of N-(2-hvdroxv-4>nitroDhenv!VN--f2-phi. n vlphenvn»rff^ 

N.(2-Hydroxy^nitrDphenyl)-NM2-phenylphenyl)urea was prepared from 2- 
hydroxy 4.niux> aniline (500 mg, 3.24 mmol) and 2-phenyl phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
tiUecompound(0.22g,-19%).EI-MS m/z35P(M+H) t . 

Example 7^ 

Preparation of N>f 2-hvdroxv^-nitrQph envl VNV 1 -n^phthvl^urea . 

N-(2-Hydroxy^nitrophenyl)-Nm-naphthyl)urea was prepared from 2-hydroxy 
4.nitro aniline (500 mg, 3.24 mmol) and l-naphthyl isocyanate,(3.24.mmol) according 
to the procedure in General Method B. The product precipitated from methylene 
chloride and filtered. The resulting solid was titruated with 1 :3 triethyl 
aminermethylene chloride. The filtcrate was concentrated m vacuo. The resulting 
residue was dissolved in methylene chloride and treated with IN HQ in water. The 
desired product precipitated from solution and was collected by filtration(0 1 Ig. 10%). 
EI-MS m/z 324(M+H) + 

Preparation of N>f 2>hvdroxv-4-nitrophenvh.fsr.f 2-nitrnphi^nynitrff a 
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N-(2-Hydroxy-4-niirophenyl)-N'-(2-nitro phenyl)urea was prepared from 2- 
hydroxy 4-nitro anUine (500 mg. 3.24 mmol) and 2-nitro phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
5 title compourid(0.44 g, 44%). EI-MS m/z 3 19(M+H) 

Fx ample 24 

Prpparation of N.Y2.hvdro «v-4-nitrODhenvlVN'-(2-nuorOPhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluorophenyl)urea was prepared from 2- 
10 hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2-nuoro phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
tide compound(0.59 g. 31%). EI-MS m/z 292(M+H) + 

Fxamnle 25 

15 PrppararinnofN-r2.hvdroxv -A-nitmnhenvn-N'.f2.6-dinuorOPhenYnurea 

N-(2-Hydioxy-4-nitrophenyl)-NM2,6-difluorophenyl)urea was prepared from 2- 
hydroxy 4-niiro aniline (500 mg* 3^24 mmol) and 2.6-difluoro phenyl Uocyanaie(3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexanes. Filtering afforded the 
20 UUe compouhd(0.9 1 g. 91%). EI-MS m/z 308(M-H) ' 

F.Tainple26 

Prpparation nf N-f 2. hvHrnxv^^nirmphenvlS-N'-r?^Thoxvnhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-eihoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-ethoxy phenyl isocyanate (3.24 
25 mmol) according to the procedure in General Method B. The product was purified by 
diluUon with methylene chloride and precipitation with hexanes. FUiering afforded the 

title compound(0.84 g, 8i%). EI-^MS m/z 318(M+H) + 

Fxamnle 27 

Pf^parationof/ N./>?AvrfroXv^^niti«^henvlV>r-f?-ethvlnhcnvnure^ 
30 NK2-Hydroxy-4Snitrophenyl)^N'-(2-ethylphcnyl)uriBa was prepared from 2- 

hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2-ethyl phenyl isocyanate (3.24 
mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hexaiics. FUtering afforded the 
tide compound(0.44 g. 43%). EI-MS m/z 302(M+H) + 

35 

Exampjg 28 

P«.paration of h ^ -p-hyHrnvv^nitfo nhenvn-N'-f?-trifliioromcttio?typhenyl)wrea 
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N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trifluoromcthyloxyphcnyl)urea was 
prepared from 2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromethoxy 
phenyl isocyanate (3.24 mmol) according to the procedure in General Method B. The 
product was purified by diluUon with methylene chloride and precipitation with 
hexanes. Filtering afforded the title compound(0.69 g, 60%). EI-MS m/z 358(M-«-H) + 

Example ?Q 

Synthesis of N-(2-hYdroxv-4-nitro nhenvii Nv?-m,.t h vithin phenyl ) ^inra 

The urea was prepared from 2-hydroxy 4.nitro aniline (500 mg , 3.24 mmol) 
and 2-meihylthio phenyl isocyanate(3.24 mmol) by general Method B. The product 
was purified by dilution with methylene chloride and precipitation with hexanes. 
Filtering afforded the Utle compound(0.63 g. 61%). EI-MS m/z 320(M-i-H) + 

Example 30 

Synthesis of N-f 2-hvdroxv-4-nitro nhenvh N'.r!?-rhin«.; ^ ^Mhvi p h^j^y]) „rra 

The urea was prepared frona 2-byiirpxy 4-nitro aniline (SQO jng. 3.24 mmol) and 
2-chloro 6-methyl phenyl isocyanate by general Method b!; It was piirihed by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.3 1 g, 29%). EI-MS m/z 322(M+H) + 

Example 31 

Synthesis QfN-f2-hvdroxv-4-nitronhehvlVN'^2.merhvr s utfoxvphf.«viS ..t^ a 

The urea was synthesized by treatment of N-( 2-hyd^xy 4-nitro phenyl) N'-(2- 
meihyl thio phenyl) urea(example 28. lob mg) with sodium peribdate(100 mg) in t- 
butanol/water for 12 hours at 23 °C. The product precipitated from the reaction 
niixture(30 mg, 29%). EI-MS m/z 336(M+H) + 

Example -il 

Synthesis Of N-(2-hvdroxv 4-trifluominetKvl nhenvlS M'.r ^ .bmmn phi.nYn The 
urea was prepared from 2-hydroxy 4-trihuoromethyr aniline(exami)ie 7a, 0.!71g, I 
mmol) and 2-bromo phenyl isocyanated mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane^ Filtering affoided 
the desired compound(0.25 g, 54%), EI-MS m/z 375(M+H) + 

Example ^1 

Synthesis of N-f2-hvdroxv 4-carbomethoxv nhgnvh M'. r g.hmmo ph«.nvi) 
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The urea was prepared from 2-hydroxy 4-carbomcthoxy aiiiline(0. 167 g, 1 
mmol) and 2-bromo phenyl isocyanatc( I nunol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 
the desired compound(0. 12 g. 33%). EI-MS m/z 363(M-H) " 

5 ■ ■ 

Synthesis of N>f 2^hvdroxv 4^tnfiuQromcthvl phenvl) N'-f2-Dhenvl phcnvil urca 

The urea was prepared from 2-hydroxy 4-trifluoromethyl aniline(example 7a, 
0.17 1 g, 1 mmol)) and 2-phcnyl phenyl isocyanate by general Method B. It was 
10 purified by dilution with methylene chloride and precipitation with hexane. Filtering 
afforded the desired compound(0.24 g, 64%). EI-MS m/z 373(M+H)'*' 

Example 3? 

<^ynthpsis of N>(2>hv droxv 4-carbomethQxv phenvn N'>f2-Dhenvl phenyl) urea 
15 The urea wias jprcparcd froiii 2^hydroxy 4-carb6methbxy aiiiline(0.167 g, I 

miTibl) and 2-phenyl pheiiyl isocyanatc(l mmol) by general Method B. It was purified 
by dilution with methylene ibhloride ind precipitation with hexane. Filtering afforded 
the desired compound(0.185 g, 50%). EI-MS m/z 363(M-H) ' 

Synthesis of N>(2>bvdroxv 4-nitrQ phen vH N^f2,3-dichloro nhenvn urea The urea was 
prepared from 2-hydroxy 4-nitro a£uUne(308 mg. 2 mmol) and 2,3-dichloro phenyl 
isocyanate(2 mmol) by general Method B. It was purified by dUution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound(0.5 g. 

25 73%). EI-MS m/z 342(M+H) 

Example 37 

Synthesis of N-r:?.hydroxv 4 .nitrn> phenvn N'-f2.4-dichlorQ Phcnvl) UrM 

The urea was prepared from 2-hydroxy 4-nitro anilinc(308 m^^ ™^ 
30 2,4-dichloro phenyl isocyanate(2 mmol) by general Method B. It was purified by 

dilution with methylene chloride and prccipit^ion with hexane. FUtering afforded the 
tide compound(0.26 g. 38%). EI-MS m/z 342 (M+H) 

Rxampic 38 

35 Synthesis of TJ.r-?.hvrirnxv- 4-nitro nhenvn N'-f2-chlQrO Phcnvl) 
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The urea was prepared from 4-nitro 2-hydroxy aniline{308 mg. 2 nunol) and 2- 
chloro phenyl isocyanaie(2 nunol) by general Method B. It was purified by dUution 
with methylene chloride and precipitation with hexane. Filtering afforded the title 
compound(0.29 g. 47%). EI-MS m/z 308(M+H) * 

Example 30 

The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg. 2 mmoi) and 
2,4-dibromo phenyl isocyanate(2 mnapiy by general Method B. . It was purified/by 
dilution with mediylene chloride and precipitation with hexanel FUtering afforded the 
tide compound(0.34 g. 39%). EI-MS m/z 430(M-f H) * ■ 

Example 40 

Synthesis of N-f2-hvdmxvnaDthvh N'.f 2-bromo phonyi ) ^^^^ 

The urea was prepared from L-amino 2-hydroxy napthalenc(195 mg. 1 mmol) 
and 2-bromo phenyl isocyanate(l mmol) by general Method B; It was. purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the 
title compound(0.030 g. 8%). EI-MS m/z 357(M+H) 

Example 4| 

Synthesis of N-f?-hYdmxv-4-nitrQDhenvn.NV2.3.m..fhvi.n ^ io,vph...,Y l)iimi 

a) Preparation of 2,3^methytenedioxyphenylcarboxylic acid 

A solution of 1.3-benzodioxoie (3.09 g, 32 inmol) in.dry.elher (50 mL) was 
treated dropwisc at -lO^C wiUi 2.5 M n-butyllitiiium (-15 mL. 35 mmol) in hexane. 
When the addition was complete, die mixture was stirred under reflux for one hour. 
After cooling to room temperature^ it was added to crushedsolid carbon dioxide, and 
after 24 hours, the residue was treated with 10 % aq. NaHCOs and etiier. The alkali 
layer was separated, washed with eUier. then acidified wiUi cold concentrated HCl. and 
extracted wiUi chloroform. The combined organic layers were dried over MgS04, 
filtered and concentrated under reduced pressure (1. 1 g, 20 %). EI-MS m/z 167 (M+H)+ 

b) Preparation of N-(2-hydroxy-4-nitropbenyl)-N'-(2.3-methyIenedioxyphenyl)urea 

To a solution of Uie 2,3-meUiylenedioxyphenyIcarboxylic acid in toluene, 
trietiiylamine (0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 
1.5 mmol) were added. The reaction mixture was stirred at 60°C for 2 hours, then 2- 
amino-5-nitrophenol (250 mg. 1.5 mmol) was added. The reaction mixture was stirred 
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at 100°C for 18 hours. After the reaction mixture was cooled to room temperature, it 
was partitioned between 5 % citric acid and ethyl acetate. The organic layer was 
separated and the aqueous layer was extfacied three times with ethyl acetate. The 
organic extracts were combined, dried over MgS04. filtered and concentrated under 
5 reduced pressure. Chromatography of the resulting solid on silica gel (hexane : ethyl 
acetate: 5:1) gave product (200 mg. 42 %). EI-MS m/z 3 1 8 (M+H)"*" 

?,nmv\9 42 

ttvnthftsis ftf Nwr?^hvHroTV 4 .nitm phenvlVN'-f2-methOXV ^-ChlOTO Phcnvl) WCa 

Id The urea was prepared from 2-hydroxy 4.nitro anilinc(308 mg, 2 mmdl) and 2- 

chloro 3-roethoxy phenyl isocyanate(2 inmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the 
tiUe compound(0.48 g. 63%). H-MS m/z 338(M+H) ^ 

,j Ryample 43 

Rvnthi>sis-tvf N. /->>-hvrif»Tv 4.nitm phimvH W-f ?-mffrhvl nhcnvn urea 

The urea was prepared froin 2-hydroxy 4-nitro aiiilinc(308 mg, 2 mmol) and 2- 
methyl phenyl Uocyanate(2 mmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane. FUtering afforded the tide 

20 compound(0.38 g. 53%). EI-MS m/z 288(M+H) 

F.xample 44 

Synthesis of N^hi^ ri.^hvdro ff Y ^nitfo phehvn N'^fdianisdinc) diurcfl 

The urea was prepared from 2-hydroxy 4-hitro aniUnc(616 mg. 4 mmol) and 
25 dianidisdine diisocyanatc(2 mmol) by general Method B(except 2 equiv. of 4-nitro 2- 
hydroxy aniline was used instead of lequiv.). The product was purified by dUution 
with methylene chloride and precipitation with hexane. Filtering afforded the tide 
compound( 0.08 g. 6%)JEI-MS m/z 605(M+H) 



30 F.xample 45 

«;vnth>c» rtf 4^m^ T hV'>"> hi«^N^^-^Morr> nhenvl) N'-f7-hYrtn>lfY 4-nitm phcnvn Ufca) 

The tirta was prepared firom 2-hydr6xy 4-nitro aniline(616 mg, 4 mmol) and 4- 
methylene bis(N-(2^moro phenyl) diisocyanate(2 mmol) by general Method B(except 2 
equiv. of 4-nitro 2^hyar6xy aniline was used instead of lequiv.). The product was 
35 purified by dilution with methylene chloride and precipitetion vrith hexane. Filtering 
afforded the tide compound(0.10 g. 8%). EI-MS m/z 627(M+H) 
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Example 46 

SvnthgSiS Qf N-fZ-tlYdrOXV 4-fben7vlamino)carbonvl nhenvlUN',/0,h r oninphi.nynn.y ^ 

5 a)Synihesis of N-(2-hydroxy 4-carboxyJate phenyl) N'-{2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino ben2oic acid (3,69 g, 24 mmol) 
and 2-bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by 
dilution of the DMF solution with methylene chloride and precipitation with hexane(4.0 
g, 48%). EI-MS m/z 351(M+H) 

10 b)Preparalion of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl]-N *(2- 

bromophenyDurea To a solution of the N-(2-hydroxy 4-carboiylaie phenyl) N'-(2- 
bromo phenyl) urea (200 mg, 0.58 nmiol) in DMF (15 mL), EDC (12 1 .9 mg. 0.58 
mmol), HOBT (156.6 mg. 1 1.6 mmol) were added . The reaction mixture was stirred at 
room temperature for 1 6 hours. Then the benzyl amine ( 1 23 mg, 1 1 .6 fimiol) was 

15 added. The reaction mixture was stirred at same temperature for 24 hours. Then the 

reaction mixture was partitioned between water and ethyl acetate ■ The organic layer was 
separated land the aqueous layer was extracted three tiines with ethyl acetate: The 
organic extracts were combined, dried over MgS04rfiltered'and concentrated under 
reduced pressure. C^iromatography of the resulting solid on silica gel (hexane : ethyl 

20 acetate; 1:1) gave benzylamino product (500 mg. 65 %); EI-MS m/z 441 (M+H)"*" 

faamp|g47 

SYmhgs i sof N'f2-hvdrQXY 4^nitro phenvh N^r^-phennry phenvn n»>^ Theureawas 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol,) with 
25 diphenyl phosphoryl azide(0.475 mL) and triethyl amine(. 14 mL) in DMF at 80 after 
24 hours the 2-amino 5-niiro phenol (1 equiv.) was added. The reaction was heated for 
24 hours at 80'*C. The reaction product was oiled out with hexane. The residue was 
dissolved in methanol and the solid was precipitated out with water.0180 mg. 24%) EI- 
MS m/z 364(M-H) * 

30 

Example 4R 

Synthesis of N>f ?,-hvdroxv-4>nuoro nhenvh N' -T^^hmmn ph^^n vl) nrta 
a)Synthesis of 2-hydroxy 4-fluoro aniline 

3-fluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with 10%Pd/e( I g) at 23 
35 The reaction mixture was flushed with hydrogen gas and the reaction was allowed to 
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Stir 12 h before it was filtered through celitc. The filtrate was concentrated in vacuo to 
afford the title compound ( 1 .4 g. 77%). EI-MS m/z 1 69(M+H) 
b)Synthesis of N-(2-hydroxy-4-flu6ro phenyl) N'-(2-bronio phenyl) urea 

The urea was prepared from 2-hydroxy 4-fluoro aniline(254 mg, 2 mmol) and 
5 2-bromo phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane(173 mg, 26%). EI-MS m/z 325 

(M+H)* 

Fx ample 49 

,0 «;yn,hP^i^ of N. r 7-«^vHmxv 3.4-diflnoro phcnvn K-(2-bremo phgnvl) urea 

a) Synthesis bf 2-hydroxy 3,4-dinuoro aniUne 

2.3 difluoro 6-nitro phenol (2 g. 1 1 mmol) was treated with 10%Pd/C(l g) at 23 
°C. The reaction mixture was flushed with hydrogen gas and the reaction was allowed 
to stir 12 h before it was filtered dirough celile. The filtrate was concentrated in vacuo 
15 to afforded the title compound ( 1.6 g. 97%). EI-MS m/z 146(M+H) 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N*-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3.4-diflubro aniline(G>290 g. 2 nunol) 
and 2 bromo phenyl isocy^ate(0.4 g) by general Method B. It was purified by dilution 
witii methylene chloride and precipitation with hexane(0.254 g, 37%). EI-MS m/z 

20 343(M+H)* 

p.TampleSO 

Synthesis of N -^^-hvrimxv 3-namhvn N'-f2-brOTnO Phenyl) UfCft 

The urea was prepared from 3-amino 2-hydroxy napthalene(0.320 g, 2 mmol) 
25 and 2-bromo phenyl isocyanate(.40 g) by general Metiiod B. It was |>urified by dUution 
of tiie witii methylene chloride and precipitetion witti hexane(0.339. 47%)£I-MS mte 

357(M+H)* 

F.»ample51 

30 s!vnthpsi< nf N. f 7-l^Y^^^"'v A^nhpnvi nhenvl) N'-(?-bromo phcnvl) urw 
a)Synthesis of 2-nitro Srphenyl phenol 

A solution of 3-phenyl phcnol(2 g. 1 1 mmol) in acetic acid was treated with 
concentrated nitric acid drop-wise until aU starting material was consumed. The 
solution was partitioned^between water and metiiylene chloride. The organic phase was 
35 separated and tiie aqueous phase was extracted once more with metiiylene chloride. The 
combined organic phases were dried over sodium sulfate. fUtered and concentrated in 
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vacuo. The residue was purified by silica gel chromatography(ethyl acetate/hexanes) to 
afford desired (1.2 g. 50%).1h NMR (CDCla): d 10.65(s. IH). 8.18 (d. IH. J = 10.0 
Hz), 7.65 (d. 2H. J = 6.0 Hz). 7.49 (m, 3H). 7.34 (s, IH). 7.10 (d. IH. J=10.0Hz). 

b) Synthesis of 2-ainino S-phenyl phenol 

A solution of 2-nitro 5-phenyI phenold .2 g. 5;5 mmol) in methanol was treated 
with 10% Pd/C(1.2g). The reacUon mixture was flushed with hydfogea and allowed to 
stir overnight. The.reacUon mixture was filtered through celite and the filtrate was 
concentrated in vacuo to afford desired (1.01 g. 98%).EI-MS m/z 186(M+H)* 

c) Synthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2.hydroxy 4-phenyl aniline(0.;i85 'g. I mmoi) and 
2-bromo phenyl isccyanate(0.198 g) by general Method B; It was purified by dilution 
of the DMF solution with methylene chloride and precipitation with?hexaiie(21S mg. 
56%).EI-MSm/z383(M+H)* - ' 

Example 52 

Synthesis of N-f2-hvdmxv 4-metHvl ph«^nv|YN'-f2-hrnmh nhenvn nrff j. 

The urea was prepared from 2-hydroxy 4-methyrjmiline(.274g, 2 liimol) and 2- 
bromo phenyl isocyanate(0.40 g, 2 mmol) by general Method Bv It was purified by 
dilution of the DMF solution with methylene chloride and precipitation with 
hexane(249 mg. 39%). EI-MS m/z 319(M-H) ' 

Example 5^ 

Synthesis of Nf2-hYdm?tY 4-nitrQ phenvn N'.f?-Dhenviaminn ph^^yH iir ra-^' urea was 
synthesized by the treatment of 2-tenbutyldimethylsilyloxy 4-mtro phenyl 
isocyanate(example9a,0.419g. 1.5 cquiv.) with 2.anilinoanUine(0. 184 g, 1 equiv.) in 
THF overnight at 40 "C. The desired product precipitated out of the reaction 
mixture(30 mg. 8%). EI-MS m/2 365(M+H) * 

Example 54 

Synthesis of N-f2-hvdr0XV 3-carboxvlate nhenvn N'-O.^ , rom» ph«.nvl) 

The urea was prepared from 2-hydroxy 3-amino benzoic acid(300 mg. 2 mmol) 
and 2-bromo phenyl isocyanate by general Method B; It was purified by dilution of die 
DMF solution with methylene chloride and precipitation witii hexane(.287 g. 41%). EI- 
MS m/z 351 (M+H) 
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Synthesis of Nf:>-^»iinivdrvl 4-hrnnnn phenvn N'>(2-brQmo phcnvH ureaa)Synthesi5 of 

2-amino 6-broino thiazole 

4-Bromo anilinc(4.3 g, 25 mmol, 1 equiv.) and ammonium thiocyanate(5.7 g, 
3equiv.) was dissolved in acetic acid and treated with brominc(4 g, lequiv.) at room 

5 temperature. After complete disappearance of starting material the reaction mixture 
was poured into water and the solid was collected. The solid was used in the next step 
without any purification(3.6 g. 46%). EI-MS m/z 229(M+H) 
b)Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bronM) thiazole hydrobromide (500 mg, 1.6 mmol) in 

10 waier(5mL) was treated with KOH.(2.5 g) was heated at reflux for 8 h at reflux. The 
reacuon mixture was then acidified to ph 4 with acetic acid and extracted with 
methylene chloride. The methylene chloride mixture was concentrated in vacuo. The 
residue was dissolved in DMSO and u-eated with 12- After stirring overnight at room 
temperature the reaction mixture was partitioned between methylene chloride and 

15 saturated sodium bicarbonate. The methylene chloride layer was dried with magnesium 
sulfate and concentrated in vacuo. The resulting solid was purified by flash 
chromatography(ethyl aceute/hexane) to afford the title compound (230 mg, 34%). EI- 
MS m/z 405(M+H) 

c)Synihesis of N(2-sulfliydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 
20 A solution of (3-bromo 6-amino phenyl) disulfide(201 mg, .5 nunol) in DMF 

was treated with 2-bromo phenyl isocyanate(l nrniol) at 80 overnight. The reaction 
mixture was diluted with methylene chloride and a solid was precipitated out with 
hexanes. The solution was dissol ved in McOH and treated with NaBH4. After gas 
evolution ceased the reaction mixture was carefully acidified with IN HCl and the 
25 resulting solid was fiUered(52 mg. 13%), EI-MS m/z 399 (M-H) 

Fxample 56 

Synthesis of N>r^,hvdrQxv 4>nitro phepyH N^(2-iQdo nhenvH urea 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g, 20 nunol) 
30 with diphenyl phosphoryl azide(l equiv.) and trietiiyl amine (I equiv.) in DMF at 80 
"C after gas evolution ceased the 5-nilro 2-amino phenol (3 g, 1 equiv.) was added. The 
reaction^was heated ovemight at SOX. The reaction mixture was purified by filtering 
through a plug of silica with methylene chloride. The desired product was then 
precipitated out with hexane. Filtering afforded tiie desired compound(l.08 g. 13%). 

35 EI-MS m/z 398(M.H)' 
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Example 57 

SvmhgSiS Of N-f2-hY(^rQXY 4.nUro nhenvh N--f2-brom» pt,f n vn thiotir*.^ 

The thiourea was synthesized by treatment of the 2-/ert.butyidiinethyIsiIyloxy 4- 
nitro phenyl thioisocyanate(see example 9a . 3.73 mmol) with 2-bromo aniline in 
5 toluene at 88»C over 36 h. The solution was concentrated and the residue was purified 
by Hash chromatography(EtOAc/Hexanes). The fracUon sHgbdy lower rf than starting 
material contained the desired compound. This fraction was concentrateid and then 
treated with triethyl amine hydrofluoride in acetonitrile for 15 minutes at 23 "C. The 
reaction mixture was then concentrated in vacuo and the residue was purified by flash 
10 chromatography(ethyl actate/hexanes) to give N-(2-hydroxy 4-iatro phenyl) N'.(2. 
bromo phenyl) ihiourea(52 mg. 4%) . EI-MS m/z 369(MtH) * 

Example gft 

Synthesis of N-f2-nhenvlsulfamido^ 4^vannph q nvi Nu^-hr^mn phenyl ) nrta 
15 a)Syntbesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulf amide) benzonitrile was synthesized ftpm the 3-cyano 

aniline (23.9 g. .2 moi) by Method C. It was purified by reoystalization from 

EtOH(15.8 g. 31%).lH NMR (CDCI3): d 7.95(s. IH), 7.84 (d. 2H. J s 8.0 Hz). 7.39 (t. 

IH. J = 8.0 Hz). 7.45 (m. 2H). 7.35 (m, 4H). 
20 . b)Synthesis of 3.(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsulfainido) benzpnitrileClO g. 39 mmoJ) was dissolved in aceUc 
anhydride and treated with concentrated iiitric acid dn)pwise at room until 
all the starting material had been consumed. The reaction inixture was then quenched by 
carefully pouring it into sodium bicaitxmate and left to sit^untU all gas'evblution had 

25 subsided. It was then partitioned between metiiylene chloride and wafek The organic 
layer was dried over sodium sulfate and filtered; The reaction mixtuie was 
concentrated in vacuo, absorbed onto silica gel and purified by columii' 
chromatography(methylcne chloride/hexane) to afford Wtitie compoiind (1.7g, 15%). 
EI-MS m/z 302(M-i-H) ^ 

30 c)Syntiiesis of 3-(pbenylsulfamido) 4-ainino benzonitrile 

The 3-(phcnylsulfamido) 4-nitro benzonitrile(1.5 g. 4.9 mmol) was treated with 
tin chloride dihydrate in EtOH at 80 'C for 12h. It was theb concentrated and flushed 
through a plug of silica gel witii 5% methanol/metiiylene chloride. The filterate was 
absorbed onto silica gel and purified by flash chromaiography(ethyl acetkte/bexane) to 

35 afford the titie compound {0.9 g. 60%). EI-MS m/z 274 (M+H) * 

d)Syntiiesis of N-(2-phenylsulfamido) 4-cyanophenyI N'-(2-bromo phenyl) urea 
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The urea was synthesized from 2Kphenylsulfamido) 4-amino benzonitrile(77 
mg, 0.28 mmol) and 2-bromo phenyl isocyanate by general Method C. It was purified 
by column chromatography(ethyl acelaie^exane) to afford the title compound (30 mg. 

22%). EI-MS m/z 469(M-H) " 

5 

F.p^ampjg 

a) Synthesis of 2-( phenyl sulfamido) aniline 

The sulfonamide was synthesized from phenyl sulfonyl chloride(0.01 mmol) and 
10 o-phenylcne diamihe(1.08 g, 0.01 mmol) by general Method C. tt was purified by 
recrystallization from EtOH(1.0 g. 40%).EI-MS m/z 249(M+H) 

b) Synthesis of N-(2-(phenyl sulfamido) phenyl) N'-{2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) aniline( 1 mmol) 
and 2-bromo phenyl isocyanate by general Method B. It was purified by dUution with 
15 methylene chloride and precipitation with hexane. Filtering afforded die desired 

compound(0.234 g. 52%).EI.MS m/z 446(M+H) * 

pxample 60 

20 a)Synthesis of 2-(styryi sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloridc(0.01 moi) and o- 
phenylene diarmne(0.01 mol) by general Method C. It was purified by recrystallization 
from EtOH( 1 .2 g. 60%)EI-MS m/z 199(M+H) 

b)Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2-bn>mo phenyl) uiea 
25 The urea was synthesized from 2-(styryl sulfamido) anilined mmol) and 2- 

bromo phenyl isocyanate(l mmol) by general Method B. It was purified by dilution 
with methylene chloride^and precipitation with hexane. Filtering afforded the desired 
compound(0.309 g. 65%). EI-MS m/z 472(M+H) 

Fxamnle 61 

<iynTh"ii-i 1-"^ ^ — ph^nvn^uifonvi aminol tThcnvl) N'-f?,-hmmo ptenvn 

urea 

a)Synthesis of 2-[(3.4-dimetiioxyphenyl)sulfonyl aminolphenyl aniline 

The sulfonamide was syndiesized from 3.4HlimeUioxy phenyl sulfonyl 
chloride(O.Ol mol) and o-phenylene diamine by general Metiiod C^It was purified by 

recrystallization from EtOH(0.65 g. 21%). EI-MS m/z 309(M+H) ^. 
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b)Synihesis of 2-r(3,4^inethoxyphenyl)sulfonylamjno] phenyl) N'.(2-broino phenyj) 



urea 



The urea was synthesized from 2-[{3,4-<iimeihoxyphenyj)sulfonyl aminojphenyl 
aniUned mmol) and 2-bromo phenyl isocyanate by general Method B. It was purified 
by dilution with methylene chloride and precipiiaaori with hexane. Filtering afforded 
the desired compound(0.062 g, 12%).EI-MS m/z 504(M-H) . 

Exami>le 62 

Synthesis of N-f2-ff4-acetamidoDhenvn5;uifnnvii.f n inoi pht,ny\) f^'lhi^^ j^ ^ r hrnyl) 
urea 

a) Synthesis of 2-((4-acetamidophenyl)sulfonylamino]phenyl aniline 

The sulfonamide was synthesized from 4-acetamidophenyl sulfonyl 
chloride(0.01 mol) and o-phenylene dianune(0.01 mol) by general Method C. It was 
purified by recrystallization from ElOH(L27 g.40%)EI.MS m/z 304(M-H) ". 

b) Synthesis of N-(2-[(4-acetamidophenylsulfonyl)aminoJ phenyl) N'K2-bromo phenyl) 
urea 

The urea was synthesized from 2-I(4-acetamidbphenyl)sulfonylainin^jp^ 
aniJincd mmol) and 2-bromo phenyl isccyanate(I nimol) by gcncrad'^^ ft was 

purified by dUution with miethylcne chloride and precipitation with hcxM Filtcrm^ 
afforded the desired compound(0.12 g» 24%). EI-MS m/z 501(M.H) " 

Example 63 

Svnthcsi?? 9f N-f2-f2-th!onhene sulfamido nhenvl^ N V 2-hromn ph^^t^Y i) lintfl 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiopheiie sulfonyl chlbride(0.01 mol) 
and o-phenylene diamine(0.01 mol) by general Method C. It was purified by 
recrystallization from EtOH(0.77 g. 30%). EI-MS m/z 255 (M+H)"*" 

b) Syndiesis of N-(2-(2-thiophene sulfonyl amino phenyl) N;r(2-bromo phenyl) urea 

The urea was synthesized from 2.( 2-thiopheiie sulfonyl amino) aniline( 1 
nmiol) and 2.bromo phenyl isocyanatc(l nunol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. Filtering afforded 
the desired compound(0.29 g. 64%), EI-MS m/z 450(M-H) * 

Example 64 

Synthes i s of N'(2-f 3>rolvl SUlfonvl amino ohenvh N' > r2>brnmn phi>nY| ) ijry;^ 
a)Synthesis of 2-( 3-tolyl sulfonyl amino) aniline 
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The sulfonamide was synthesized from 3-tolyl sulfonyl chloride(0.01 mol) and 
o-phenylene diamine(0.01 mol) by general Method C. It was purified by 
recrystalUzaUon from ElOH(0.73g, 28%).EI-MS m/z 263 (M+H) 
b)Synthesis of N-(2-((3-tolyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-(3-tolyl sulfonyl amino) aniline( 1 nunol) and 

2-bromo phenyl isocyanate(l mmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexanes. It was recrysallized two times 
with EtOH(25 mg. 5%). EI-MS no/z 458(M-H) " 

JO Example 65 

?TY T« h'-f'^ nf N-r2.(R-quinormvl fiiilfonvl amino'> phenyl) N'-f2-brQmQ Dhenvl) urca 

a) Synthesis of 2-(8-quinolinyl sulfonyl amino) aniline 

The sulfonamide was synthesized from 8-quinolinyl sulfonyl chloride(0.01 mol) 
and o-phenylene diamine(0.01 mol) by general Method C It was purified by 
15 rccrystallization from EtOH(0.82 g, 27%).EI-MS m/z 300 (M+H) 

b) Synthesis of N-(2-( (8-quinoIinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) aniline( 1 
mmol) and 2-bromo phenyl isocyanated mmol) by general Method B. It was purified 
by dilution with methylene chloride and precipitation with hexane. FUtering afforded 
20 the desired compound(0.23 g. 46%).EI-MS m/z 495(M-H) 

F x ample 66 

Synthesis of N -O J hi^nrvl snlfnnvl amino) nhenvl) N'-(2-hnTTnO nhcnYl) UlCa 

a) Synthesis of 2-(benzyl sulfonyl amino) aniline 

25 The sulfonamide was synthesized from benzyl sulfonyl chloride(0,01 mol) and 

o-phenylene diamine(0.01 mol) by general Method C. It was purified by 
recrystallizaUon from EtOH(0.87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( bt^nzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

The urea Was syritHesized from 2-( benzyl sulfonyl amino) aniline( I mmol) 
30 and 2-bromo phenyl isocyanateOmmol) by general Method B. It was purified by 
dilution with methylene chloride and piecipitation with hexane. FUtering afforded the 
desired compound(0.1 1 g. 23%). EI-MS m/z 460 (M+H)+ 

Fxample 67 

35 S;vnth>>sUofN^f7whvr<rnxv.4.a TiHophPnvn^N'4?^mrthOXVPhcnvnurca 

a)SynthesisofN-(2-hydroxy-4-amiiiophenyl)-N'-(2-m6thoxyphenyl)area 
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To a soluuon of N-(2-hydroxy-4-niiro pheny I).N*.(2-methoxyphenyl)urea( 1 .0 g. 
example 15) in methanol, palladium (on activated carbon, 10%) (100 mg) was added. 
Then the reaction mixture was hydrogenated under a hydrogen balloon for. 18 hours. 
The solid was filtered off by celite and washed three times by methanol. The filtrate was 
5 concentrated under reduced pressure to give amine compound (0.8 g, 89%). EI-MS m/z 
274 (xM-i-H)"^ 

b)Synthesis of N-(2-hydroxy-4-azidophcnyl)-N!-(2-methoxyphenyl)urea 

The N.(2-hydroxy-4.aminophenyl).N'-(2-methoxyphenyl)urea (300 mg, 1. 17 

mmol) was added to HCI/H2Q (1.17 niL/2.34 mL), copied to O^C. Sodium nitrite (80.7 
10 mg» 1.17 nrniol) was added to the reaction mixture. The reaction mixture was stirred at 

O^C for 30 minutes. The sodium azide (76 mg, 1.17 mmol) was:addedf to. reaction 

mixmre and it was warmed to room temperature. The reaction mixture^was stirred at 

room temperature for 18 hours. Then it was extracted with three times by ethyl acetate. 

The organic exu^acts were combined, dried over MgS04, filtered and concentrated 
15 under reduced pressure and chromatography of the resuidng solid on silica gel (hexane : 

ethyl acetate; 5:1) gave product ( 1 25. mg, 38%). EI-MS m/z 300 (M+H)* 

Example 68 

Preparation of N>r2-hvdroxv-5-cvanophenviUN*>r2-hr^^ u,^^> 

20 a)Preparation of 2-amino-4-cyanophenol 

To a solution of 2-nitrcM-cyanophenol(10g. 61mmol) in methanpl(250mL) was 
added 10% Pd/C (Ig). The mixture was flushed with argon^ then hyjdrogen. was 
bubbled throiigh the solution for 10 min, and a hydrogen atnipsphere^ wj^ maint^ at 
balloon pressure overnight The mixture; was filtered through celite,and;the celite was 

25 washed with methanol. The solvent was evaporated and chromatography of the 

resulting solid on sUica gel (5%MeOH/ CH2CI2) gave the desired prckiuct(8.b g. 97%). 

NMR (CD3OD): d 6.96 (d, IH), 6.90 (dd, IH). 6.77 (d, IH). 
b)Preparation of N-[2-hydroxy-5-cyanophenyl]-N'-[2-bromophenyl] urea 

N-[2-hydroxy-5-cyanophenyl)-N'.[2-bromophcnylJ urea was prepared fttjm 2- 

30 amino-4-cyanophenol(268mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methyletie chloride/ 
hexane(l/20) and filtering. (540mg,81%). *H NMR (CD3OD): d 8.io(d, IH), 7.87 (d, 
IH). 7.43 (d, IH). 7.20 (t, IH), 7.09 (d, IH). 6.86 (t, IH), 6.77 (d, IH). 

35 Exampte69 

Preparation of N42>hvdroxv-3>fluorophenvn-N'.r ^,bromophenvn ui^a 
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a) Preparation of 2-ainino-3-nuorophenol 

To a solution of 2-mtro-3-fluorophenol(lg» 6.4mmol) in methanol(250niL) was 
added 10% Pd/C (Ig). The mixture was flushed with argon, then hydrogen was 
bubbled through the solution for 10 niin. and a hydrogen atmosphere was maintained at 
5 balloon pressure overnight. The mixture was filtered through celite and the ceiite was 
washed with methanol. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (5%MeOH/ GH2GI2) gave the desired produci(650 mg, 80.2 

%). NMR (CD3OD): d 6.41-6.17 (m, 3H), 

b) Preparation orN-[2-hydroxy-3-fluorophenyll-N'-[2-bromophcnyl] urea 

10 N-[2*Hydroxy-3^fluorophcnyl]-N -[2-bromo phenyl] urea was prepared from 2- 

amino*3-fluorophenol (254mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (500mg.77%). ^HNMR {CD30D): d 8.05 (d, 1H),7.50 
(d, IH), 7.26 (t, IH), 7.18 (d. IH). 6.92 (t, IH), 6.86-6.68 (m, 2H). 

15 

E?iamplc7Q 

|>r,>p5irarion nf N>2-ri- hvrfmTvfluorenel-N'-r2-bromQf>hcnYn Urca 

a) Preparation of 2-amino- 1 -hydroxyfluorene 

To a solution of l-hydroxy-2-nitrofluorcne(250 mg» 1.23mmol) in 
20 methanol(250mL) was added 10% Pd/G ( Ig). The mixture was flushed with argon, 

then hydrogeh was bubbled through the solution for 10 min. and a hydrogen atmosphere 
was maihtaincd at billdon pressurt overnight The tnixtuit was filtered through celite 
aiid thib celite was wasted with methanol. The solvcm was evaporated and 
chromatography of the resulting sdlid on silica gel (5%MeOH/ GH2GI2) gave the 
25 desired prodiicUni mg. 81.2 %). NMR (GD3OD): d 7.60 (d, IH). 7.47 (d, IH). 
7.28 (l, IH). 7.18 (m, 2H), 6.82 (d, IH). 3.76 (s. 2H). 

b) Preparation of N-2-tl-hydroxyfluorcne]-N'-[2-bromophenyl] urea 

N-2-^[ l-hydroxyfluorenel-N'-[2-bromo phenyl] urea was prepared from 2- 
amino^l- hydroxyfluorcne (I70mg. 0;86 mmol) according to the procedure in General 
30 Method B. The product was purified by chromatography of the resulting solid on silica 
gel (30%EtC5Ac/ Hexane) to give the desired product (3dQmg, 84.5%). ^H NMR 
(GD3GI): d 8.04 (d. IH), 7.66 (d, IH); 7.49 (t. 2H). 7.35-7.20 (m. 4H), 7.09 (d. IH). 

6.90 (t.lH). 

35 Example 71 
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Preparation of N-3>f2-hvdroxv.Q iQ-anthraqpjn^nvn-N'.f^^h mmQphenyil yn r^ NO- 
[2*Hydroxy-9,10-anthraquinonyl]-N -[2-broinophenyl] urea was prepared from 2- 
hydroxy-3-aminoanthraquinone(480ing. 2.00 mmol) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
5 hexane(l/20) and filtering. (610mg, 70%). NMR (CD3OD): d 8.93 (s,lH), 8.12 
(m.2H). 8.02 (d, IH), 7.77 (m, 2H). 7.61 (d, IH). 7.52 (s, 1H);7.38 (t, IH). 7.05 (I, 
IH). 

Example 72 

10 Preoaration of N-f 2-hvdroxv-3-fluQro-5-bromophen vll.N'.r2-hmmoDhenvl^ nxt ^ 
a}Preparation of 2-aniino-6-fluoro-4-bromophenol 

A mixture of 4-bromo-2-fluoro 6-nitrophenol(lg, 4.2mmol) and tin (II) chloride 
(4.78 g, 21.2mmol) in ethanol(50mL) was heated at i56**C under argon: After 2 hours, 
the starting material had disappeared and the solution was allowed to cool dbwn and 

15 then poured imp ice. The pH was made slightly basic (pH7-8). by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evapbrate^ and bhrot^ography 
of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the deiii^ prcd 
mg, 82 %). 'h NMR (CD3OD): d 6.51-6.40 (m. 2H). 

20 b)Preparation of N-[2-hydroxy-3-fluoro-5-bromophenyl]rN;-[2-bromophcnyl] urea 

N-[2-hydroxyO-fluort>-5-bromophenylJ-N -[2-brompphenyll urea was prepared 
from 2-amino-6-fluon>4*bromophenol (254mg. 2.00 mmol) according to the procedure 
in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane(iy20) and filtering. (500mg,77%), *H NMR (CDaOD): d 7.98 (s. 

25 IH), 7.91 (d, IH), 7.60 (d. IH), 7.33 (t. IH), 7.00 (t, IH), 6.94 (d, IH). 

E^^amplc 73 

Preparation of N-r2>hvdroxv^3-chlnrophenvlVN'-r2.h roTnophenvn ni^a 
a)Preparation of 2-amino-3-chlorophenol 

30 A mixture of 3-chloro-2-nitrophenol(250 mg, 1 .4mmoI) and tin (U) chloride 

(1.2 g. 5.3mmol) in ethanol(50mL) was heated at 80.C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, 
before being extracted with ethyl acetate. The organic phase was washed with brine, 

35 dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
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resulting solid on silica gel (4%MeOH/ CHzQz) gave the desired product(143 mg, 69 
%). 'ri NNlR(CD30D):d 6.75 (t,lH). 6,70 (d.lH), 6.65 (d.lH). 
b)Preparation of N-t2-hydroxy-3-chlorophenyll-N'-[2-bromophenyl] urea 

N-[2-hydroxy-3-chlorophenyll-N'-(2-bromophcnyl] urea was prepared from 2- 
5 ainino-3-chlorophenol ( 143mg. 1 .00 mmol) according to the procedure in General 
Method B. The product was puriHed by chromatography of the resulting solid on silica 
gel (30%EtOAc/ Hexane) to give the desired producU I95mg, 57%). NMR 
(CD3OD): d 7.81 (d. IH), 7.68 (d. IH), 7.47 (d. IH). 7.20 (t. IH), 6.90 (m. 2H), 6.70 

(t. IH). 

10 

Rxampk 74 

Pr..|>:iratinnofN-rl-hvdrox v --^-triflunrom('thvlnhenvn-N'-r2-bromPPhCTYil 
urea a)i*reparation of 2-nitro-6-trifiuoromethylphenol 

2-trifluoroinethylphenol (3.00g. 1 8.5mmol) was dissolved in methylene 

1 5 chloride(40mL) followed by the addition of sodium nitrate ( 1 .73g, 20.4nMnol), The 
addition of sulfuric acid (23 mU 3M) was then made, foUowed by addition of a 
catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 
reaction mixture was diluted with methylene chloride and extracted with water. The 
organic layer was dried over MgS04ahd fUtered. The solvent was evaporated and 

20 chromatography of the resulting solid on silica gel (4%MeOH/ 01202) gave the 

desired product(1.84 g. 47 %). NMR (CD3COCD3): d 8-35 (d.lH). 7.95 (d. IH). 
7.13 (t. IH). 

b)Preparation of 2-amino-6- trifluoromethylphenol 

A mixture of 6-trifluoromethyl-2-nitrophenol( 1 .84 g. 8.67mrool) and tin (ID 
25 chloride (6.0 g, 26.2 mmol) in ethanOK 1 50mL) was heated at SO-C under argon. After 
2 hours, the starting material has disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8). by addition of solid 
NaOH. before being extracted witii ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
30 of the resulting soUd on silica gel (4%MeOH/ eH2a2) gave the desired product(l.35 g, 
88 %). ^H UMB, (CD3OD): d 6.93 (d, IH). 6.82 (t, IH). 6.78 (d. IH). 
c)Preparation of N-[2-hydroxy-3- trifluoromethylphenyll-N'-[2-bromophenyl] urea 

N.l2-hydroxy-3-trifluoromethylphcnyl]-N'-[2-bromophenyll urea was prepared 
from2-amino.6-trifluoromethylphenol (280mg. 1.60 mmol) according to Uie procedure 
35 in General Metiiod B. The product was purified by precipitation from metiiylene 
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Chloride/ hexane(l/20) and filtering. (390mg. 65%). 'h NMR (CD3OD): d 7.99 (d. 
IH). 7.60 (d. IH). 7.58 (d. IH). 7.34 (t, IH). 7.30 (d. IH). 7.00 (t. IH). 6.96 (d. IH).' 

Example 7.S 

Preparation nf N-r? , 4 diphfnYl^2-hvd^oxvnhrnv^-N^.f?.t^^^^ T onhPnvl] „ Trfi 

N-(3.4 diphenyl-2-hydroxyphenyI]-N'.t2-bromophenyl] urea was prepared from 
2.amino-5,6 diphenylphenol (SOmg. 0. 19 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering (61mg. 69%). NMR (CD3OD): d 7.97 (d. IH). 7.66 (d 
IH). 7.58 (d. IH). 7.31 (t, iH). 7.25-7.00 (m. IIH), 6.91 (d. IH). 

Example Jff 

PrgparatmnofN-r2-hY<1ro?tY-l-Plvcincmfthvlesterrarhnnviph>^Yn - ; q ..f,.h^„^^ ^^y,j 
urea 

N-[2-hydroxy-3-glycinemethyIestercarbonylphenyll.N'.[2-bromophenyl]urea 
was prepared from 6-glycinemethylesteicari>onyl.2.aminophenol (50mg, 0.22 mmol) 
purchased from the University of New Hampshire, according to the procedure in * 
General Method B. The product was purified by precipitation from ^th^leM chloride/ 
hexane(l/20) and filtering (65mg. 69%). ^H NMR (CD3OD): d 8.14 (d. IH), 7.96 (d, 
IH). 7.49 (d. IH). 7.24 (t. 2H), 6.89 (dd. IH). 6.81 (t. IH). 4.10 (S.2H). 3.74 (s3H). 

. Example 77 

Preparation 9fN~f2-hYdro?tv-Vp|Yrinecarhonvlnhrnvii.N'.r9-h«.n,^Ph r nyp r rrr N-[2. 
Hydroxy-3-glycinecarbonylphenyl]-N'-(2-bromophenylJ urea was prepared from N.(2. 
hydroxyO-glycinemethylcstercariJonylphenyl]-N'-[2-bi:ompphenyl] urea(50mg. 0. 12 
nunol) by stirring in a 3/1 ratio of mcthanoyWater (10 mLj^. Addition of l equiv. of 
lithium hydroxide was added and stirring continued until the starting material had 
disappeared. (45mg. 92%). The product was purified by chromatography of the 
resulting soUd on silica gel (9/1/0.1 01202/ MeOH/ AcOH) to give the desired 
product( 195mg. 57%). » H NMR (CD3OD): d 8. 14 (d, IH). 7.92 (d. IH). 7.60 (d, IH). 
7.46 (d. IH). 7.34 (t. IH). 7.04 (t. IH). 6.82 (t. IH). 3.96 (2H). 

Example 78 

Preparation of N-f2-hvdroxv-i s-dichinmph^nYn-N-.n.hmmnpt^pnY|] „rr n 
a)Preparation of 2-amino-4,6-dichlorophenol 
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A mixture of 4.6-dichloro.2-nitrophenoK 1 g. 4.8inmol) and tin (II) chloride (3.2 
g, 14.4nunol) in ethanolfSOmL) was heated at SO" C under argon. After 2 hours, the 
starling material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. 

5 before being extracted with ethyl acetate. The organic phase was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulUng solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(685 mg, 80 
%). NMR (CD3OD): d 6.75 (s.lH). 6.61 (s, IH). 
b)Preparati6n of N-l2-hydroxy-3,5-dichIorophcnyll-N'-[2-bromophenyll urea 

10 N-[2-Hydroxy-3.5-<lichlorophcnyll-N'-[2-bromophcnyI] tirea was prepared from 

2-amino-4.6-dichlorophenol (143mg, 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (660mg. 88%). NMR (CD3OD): d 7.96 (s. IH). 7.89 
(d. IH). 7.60 (d. IH). 7.35 (t, IH), 7.00 (t. IH), 6.95 (dd. IH). 

15 

Kxample 79 

pi;.j;iiratinn of N.f2.hY'^'^^V''^-nitm rhftnvn-N'-r?-hfomonhenvn ureaN-r2.Hydroxy-3- 
hit^6phehy^]-^^-I2^rom6piien^^^^^ urea was prepared from 2-hydroxy-3-mtroaniline 
(l;25g. 8.1 mmbl) accbrdifag to the procedure in General Method B. The product was 
20 purified by precipitation from methylene chloride/ hexane(l/20) and filtering. (2.4g. 
84%). NMR (CD3OD): d 8.45 (d. IH). 7.94 (d, IH), 7.78 (d. IH). 7.60 (d. IH). 
7.35 (I. IH). 7.01 (m, 2H). 

Fxample 80 

25 Preparation of 1SI.r7Avdrbx v wl.ninSl^tfialenrsnlfonic acid1-N'-r2-bromPPhcnYn WlCa 
N-l2-hydroxy-4-naphthalenesulfonic acidl-N'-[2-bromophenyll urea was 
prepared from l-ambo-2-hydroxy-4-naphthalensulfonic acid (0.48g, 2.0 mmol) 
according to the procedure in General Method B and the addition of ImL of 
triethylamine The product was purified by prccipitotion from methylene chloride/ 

30 hexane(l/20) and filttmng. (690 mg, 79%). *H NMR (CD3OD): d 8.14 (s, IH). 8.04 
(d. IH). 7.98 (m, 2H), 7.61-7.55 (m, 3H). 7.43 (t. IH). 6.98 (t, IH). 

Pxample 81 

Pt^paration of N-l'^-hvrirhxv-S- p nphthalenesulfnnic acidl-N'-r2-brpmPPhcnYn Wrta 
35 N-3-t2-hydroxy-5-naphthalensulfonic acidl-N'-[2-bromophenyll urea was 

prepared from 2-amino-3-hydroxy-6-naphthalensulfonic acid (0,48g, 2.0 mmol) 
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according to the procedure in General Method B and the addition of linL of 
triethylamine The product was purified by precipitation from methylene chloride/ 
hcxanc(l/20) and filtering. (715 mg. 82%). *H NMR (CD3OD): d 8.0? (s. IH), 7.96 
(d, IH), 7.65-7.48 (m, 3H), 7.36 (I. IH), 7.25 (s,JH). 7,04 (m. 2H). 
5 ■ ■ '. ' 

Example 82 

Prcr?aration of N>f 2-hvdroxv>3.4-dichlnm phenvll-N'^r2>hromophi>nvll m fi^ 

a) Preparation of 2-nitro-5,6 dichlorophenol 

2.3-dichlorophenol (3.26g, 20nunol) was dissolved in methylene 
10 chlonde(40mL) foliowed by the addition of sodium nitrate ( 1 .88g, 22mmol). The 

addiUon of sulfuric acid (20mL/ 3M) was then madc» followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the fraction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
15 chromatography of the resulting solid on silica gel (4%MeOH/ GH2Cl2).gave the 
desired product( 1 .8 g. 44 %). NMR (CDSGOeDa): d 8.ft4 (d, IH), 7. 15 (d, IH). 

b) Preparation of 2-amino-5,6 dichlorophenol 

A mixture of 5,6-dichloro-2-nitrophcnol(1.8 8.7nraol) and.tin (II),chJoride 
(5.8 g. 26. Immol) in ethanol(50mL) was hc^atcd at 80.C under a^on^ 1 After 2 hours, 

20 the starting material had disappeared and the solution was allp:wed.to cool down and 
then poured into ice. The pH was made slightly basic (pH7-8), by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(l .4 

25 mg, 90 %). NMR (CD3OD): d 6.71 (d, IH). 6.45 (d, IH). 

c) PreparaUon of Nr[2-hydroxy-3,4-dichlorophenyl]tTN>(27brpinop 

N-t2-Hydroxy-3,4-dichlorophenyll-N*-t2rbromophcnyl].iirM.^^ 
2-amino-5,6-dichlorophenol (350mg. 2.00 namol) according to.the procedure in General 
Method B. The product was purified by precipitation from methyleiie , chloride/ 
30 hexane(l/20) and filtering. (670mg. 89%). ^H NMR (CD3OD): d 7.90.(d, IH), 7.85 
(d, IH), 7.59 (d, IH). 7.3 1 (t. IH). 6.99 (t, IH). 6.96 (d. (IH). : - 

Exampjg 83 

Preparation of N>r2-hvdroxv-3>cvanoDhenvn.N>> r2.hmfnnphgnvll ^T^ a . 
35 a)Preparation of 2-mtro-6-cyanophenoI 
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2-cyanophcnol (2.38g. 20nunol) was dissolved in methylene chloride(40inL) 
followed by the addition of sodium nitrate (1.88g. 22mmol). The addition of sulfuric 
acid (20mL/ 3M) was then made, followed by addiUon of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
5 diluted with methylene chloride and extracted with water. The organic layer was dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired pn>duct(1.4 g. 42 %). 
*H NMR (CD3COCD3): d 8.47 (d,lH). 8.15 (d. IH), 7.30 (t. IH). 

b) Preparation of 2-amino-6-cyanophcnol 

10 A mixture of 6-cyanoi2-nitrophenol(600 mg, l.Onunol) and tin (II) chloride (3.2 

g. 14.4mmol) in acetld acid(50mL) was heated at 80_C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8). by addition of soUd NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, 

15 dried over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2a2) gave the desired product(365 mg, 75 
%). NMR (CD30D):d 6.92 (d, IH), 6.85^.69 (m,2H). 

c) Prei>aratioffoftl^[2^hydroxy-3-cyanophenyl)-N'-(2-biomophenyllurea 

N-I2-Hydr6xy.3-cyan6phenyl^K-[2-bromophenyl] urea was prepared from 2- 
20 amino^yanophehol ( 1 34mg, 1 .00 mmol) according to tiie procedure in General 
Method B; The product was purified by precipitation from methylene chloride/ 
hexanc(l/20) and filtering. (260mg. 78%). NMR (CD3OD): d 7.98 (d, IH), 7.74 
(d, IH). 7.57 (d. IH). 7.30 (t. IH), 7.22 (d, IH). 6.98 (t, IH)..6.94 (t, (IH). 

2s F.xampte 84 

P n-pfi"'*''^" »f N^r2^ tTyrimTV^.:cvKn"r'^''"^"-'^-^'?-*>rom^^ urea 
a)Preparatibh of 2-iutr6i5-cyanophenol 

3-cyah6phthol (2f38g. 20mmol) was dissolved in methylene chloride(40mL) 

followed by the sedition of sodium nitrate (1.88g, 22mmol). The addition of sulfuric 
30 acid (20inL/ 3M) was tfien made, foUowed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hours, fl»e reaction mixnire was 
dUuted with metiiylene chloride and extracted with water. The organic layer was dried 
over MgS04 and filtered. The solvem was evaporated and chromatography of tiie 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(9 10 mg. 28 
35 %). NMR (CD3COCD3):d 8.30 (d.lH), 7.67 (s.lH). 7.49 (d.lH). 
b)Preparation of 2-amino-5-cyanophenol 
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A mixture of 5-cyano-2-nitrophenol(250 mg. l.Smmol) and tin (11) chloride (3.2 
g. 14,4nunol) In cihanol(SOmL) was heated at 80_C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made sUghUy basic (pH7-8). by addition of soUd NaOH. 
before being extracted with ethyl acetate. The organic phase, was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated and chroihatography of the 
resulting soUd on silica gel (4%MeOH/ CH2CI2) gave the desired product(175 mg. 86 
%). 'h NMR(CD30D):d 7.00 (d. IH). 6.88 (S.1H). 6.69 (d. IH) 
c)Preparation of N-[2-hydroxy-4^anophenylJ-N'.I2-bromophenyll.urea 

N-(2-Hydroxy-4-cyanophenyl^N'-[2-b^omophenyll urea was prepared from 2- 
amino-5-cyanophenol (170mg. 1.27 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering (310mg, 74%). NMR (CD3OD): d 8.25 (d, IH). 7.91 (d, 
IH). 7.59 (d. IH). 7.33 (t. IH). 7.17 (d, IH). 7.07 (s. IH). 7.01 (t, (IH). 

Examnle 85 

Prepar a tion of N-r2-hvdroxv.4w:vanonh<>nvl1.M'.r4-metho«vph..nyl] 

N-[2.Hydroxy-4-cyanophenyl].N'-I4-inethoxyphenyl] urea was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexanc(l/20) and filtering. (1 10mg,86%). NMR (CD3OD): d 8.23 (d, IH), 7.61- 
7.51 (m. 2H). 7.32 (d, IH). 7.20 (d, IH). 7.15 (d. IH). 7.03 (s. IH). ] ' 

Example 8^ 

PrePiWation of N^r2-hvdroxv-4^vaT.nptw.nyp.N'.f2-phenvl p henvn ««« N-(2- 
Hydroxy-4K:yanophenyl]-N'-(2-phenylphenyl] urea was prepared from 2-amino-5. 
cyanophenol (170 mg. 1.27 mmol) according to the prtxedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering. (150mg. 85%). ^H NMR (CD3OD): d 8.20 (d. IH). 7.73 (d. lH)i 7.51-7.20 
(m. 8H). 7.13 (d. IH). 7.01 (s. (IH). 

Examnle 87 

Preparation of N-f2-hvf1roxv-4-cvanonhenvn.N'.r2.methvip henvii ti».^ 

N-[2-Hydroxy^-cyanophenyIJ-N'-[2-methylphenyll urea was prepared from 2- 
amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General 
Method B. The product was purified by precipitaUon from methylene chloride/ 
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hcxane( 1/20) and filtering. (90mg. 75%). *H NMR (CD3OD): d 8.25 (d. IH). 7.59 (d. 
IH). 7.26-7.00 (m. 5H). 2.30 (s. 3H). 

Example 88 

5 Preparation of N.f?.hvdmxv -4-rvflnonhenvn-N'.f2-trifluoroinethvlDhenvll urca 

N-[2-Hydroxy-4-cyanophenyl]-N'-[2-irifluoromethylphenyll urea was prepared 
from 2-ainino-5-cyanophenol (60mg. 0.45 nnmol) according to the procedure in General 
Method B. The product was purified by prccipiiation from methylene chloride/ 
hexanc( 1/20) and filtering. (1 lOmg. 76%). NMR (CD3OD): d 8.25 (d, IH). 7.81 

10 (d, IH). 7.68 (d. IH), 7.61 (t, IH). 7.32 (t, IH). 7.15 (dd. IH). 7.09 (s, (IH). 

F.xamnle 89 

pp.paratinn nf N-f2-hvrimxv-4.cv annphenvn-N'.r3.trifluoromethvlnhenvn WfCa 

N-t2-hydroxy-4-cyanophenyll-N'-[3-trifluoromethylpbenyl] urea was prepared 
1 5 from 2-amino-5-cyanophentol (60mg. 0.45 nunol) according to the procedure in General 
Method B. The product was purified by precipitation firom methylene chloride/ 
hexane( l/20) and filtering. (1 14mg. 79%). *H NMR (CD3OD): d 8.30 (d. IH). 7.92 
(s. IH), 7.60 (d. IH). 7.47 (t. IH), 7.29 (d. IH). 7.18 (dd. IH). 7.06 (s. IH). 

20 Example 90 

Pr f ppratinn nf N-f2-hvrirnxv-4-cv a nnphenvn-N'.r4-trifi»oromr.thvlnhenYn urea 

N-l2-Hydroxy-4-cyanophenyll-N'-l4--trifluoromethylphenyll urea was prepared 

from 2-amino-5-cyanophenol (60mg. 0.45 mmol) according to the procedure in General 

Method B. The product was purified by precipitation from methylene chloride/ 

25 hexane(l/20) and filtering. (108mg. 75%). NMR(CD30D): d 8.31 (d. 1H).7.68 

(d. 2H). 7.59 (d, 2H). 7.20 (dd, IH). 7.07 (s. IH). 

Rxamplc 91 

pr^p pf^iinn of N-f2.h vHrn»v-^-n-nrc>rvlphi-nvn-N'-f?-hmmonhenVll UWa 

30 a)Prcparationof 2-nitro-6-n-propylphenol 

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene 

chloride(40mL) followed by the addition of sodium nitrate (3.43g. 40.5nunol). The 
addition of sulfuric acid (45mL/ 3M) was then made. foUowed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
35 mixture was diluted with methylene cSlonde and extracted with water. The organic 
layer was dried over MgS04 and fUtered. The solvent was evaporated and 
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chromatography of the resulting solid on silica gel (4%MeOH/ CH2C12) gave the 
desired producr(3.2 mg. 48 %). 'h NMR (CD3COCD3): d 7.99 (d.lH),.7.46 dd. IH). 
6.90 (t, 1 H). 2.70 (t. 2H). i .70 (m. 2H). 1 .00 (t. 3H). 

b) Preparation of 2-ainino-6-n-propy]phenol 

To a solution of 2-nitro-6-n-propyIphenol(2g. 1 l.Ommol) in methanol(lOOinL) 
was added 10% Pd/C (200 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the solution for 10 min. and a hydrogen atmosphere was 
maintained at baUoon pressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (5%MeOH/CH2Cl2) gave the desired produci(1.50 g. 
80.2 %). 'h NMR (CD3OD): d 6.65 (m, 2H). 6.55 (t. IH). 2J8 (t. 2H). 1.61 (m. 2H). 
0.96 {t.3H). 

c) PreparationofN-[2-hydroxy-3-n-propyiphenyl]-N'-[2-brompphenyl] urea 

N-t2-Hydroxy-3-n-propyl phenyl]-N'-[2-bromp phenyl] urea.was,prepared from 
2- amino-6-n-propyl phenol (302mg. 2.00 mmol) according to.the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexaneC 1/20) and fUtering. (640mg,92%). NMR (CP3OD): d.8.00.(d, IH). 7.58 (d. 
IH), 7.32 (t, IH), 7.26 (t, IH). 6.96 (dd. IH), 6.89 (t; IH), 6.78 (d;. IH). - 

Example 9^ 

Preparation of N-f2-hvdroxv-4-ethviphenvn . N'.f2.hmmnph.>n Yn ,.n-n 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethylpbenol (5.00g. 41 .mmol).was dissolved in methylene chloride(40 mL) 
followed by the addition of sodium nitrate (3.83g, 45.mmol). Thp^addition of sulfuric 
acid (SOmL/ 3M) was then made, followed by addition of a catalytic amount of sodium 
niuite. The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted 
wiUi methylene chloride and extracted with water. The organic layer was dried over 
MgS04 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/ CH2CI2) gave die desired product(1.7 g, 25 %). ^H NMR 
(CD3COCD3): d 8.02 (d,lH). 6.99 (s.lH). 6.85 (d. IH). 2.69 (q, 2H), 1.30 (t, 3H). 

b) Preparation of 2-amino-5-ethylpbenol 

To a solution of 2-nitro-5-ediylphenol(lg. 6.4mmol) in metiianol(25()mL) was 
added 10% Pd/C (100 mg). The mixture was Hushed witii aigqn, tiien hydrogen was 
bubbled tiirough the solution for 10 min. and a hydrogen atmosphere was ntaintained at 
balloon pressure overnight The mixture was filtered Uirough celite and tiie celite was 
washed wiUi medianol. The solvent was evaporated and chromatography of tiie 
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resulting solid on silica gel (5%MeOH/ CH2a2) gave the desired product(750 mg. 91 
%). *HNMR(CD30D):d 6.41-6.17 (ni.3H). 

c)Preparation of N-[2.hydroxy-4-ethylphenyll-N'-I2-bromophenyll urea 

N-[2-Hydroxy-4-ethylphenyll-N'-t2-bromo phenyl] urea was prepared from 2- 
5 amino-5-cthylphcnol (274mg, 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (520 mg. 77%). NMR (CD3OD): d 7.96 (d. IH). 7.62 
(s. IH). 7.56 (d. IH). 7.30 (t. IH), 6.96 (t. IH). 6.82 (d, IH). 6.76 (d. IH). 

10 fMmli 93 

p r^p yin ,^inn nf N-r2-Kvdrr>xv B-oh y ' ^vlaTninocarhonvl nhenvn-N'-f2-brQmOPhenYn UrCB 
a)Preparation of 2-nitro-6-phenylaminocarbonylphenol 

2-Phcnylamih6carbonylphenol (5.00g. 23 mmol) was dissolved in methylene 
chloride(40inL) followed by the addition of sodium nitrate (2.20g, 25.5 mmol). The 
15 addition Of sulfuric acid (30mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was aUowed 10 stir. After 24 hours, the reaction 
mixture wasxiUuied with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
20 desired product(2.50g, 42%). NMR (CD3COCD3): d 8.15 (d,lH), 8.09 (d.lH). 

7.51 (d. 1H).7.30 (d. IH), 7.10 (t, IH). 7.01 (t, IH). 
b)Preparation of 2-ainino-6-phenylaminocarbonylphenol 

To a soliition of 2-nitio-6rphenylMninocarbonylpheh61 (Ig, 4.0 nmiol) in 
m^thanbldsOmL) was added 10% Pd/C (100 mg). The mixture was flushed with 

25 argon. iMn hydnjgen was bubbled through the solution for 10 min. and a hydrogen 
atmosphere was inaihtained at balloon pressure ovemighL The mixture was filtered 
through ceUte and the celite was washed with methanol. The solvent was evaporated 
and chromatography of the resulting soUd on silica gel (5%MeOH/ CH2CI2) gave the 
desired product(800 mg, 91 %). ^H NMR (CD3OD): d 7.73-7.57 (m. 2H), 7.43-7.27 

30 (m. 3H). 7.25-7. 10 (m, IH), 6.94 (t. IH), 6.74 (t, IH). 

c)PreparaUon of N-t2-hydroxy 3-phcnylaihinocarb6nyl phenyll-N'-t2-bromophenyU 

urea 

N-l2-hydrbxy 3-Phenylaifunocarbdnyl phenyll-N'-t2-bromo phenyl! urea was 
prepared froin 2-amino-6-phenylairiih6carbonylphehol (456mg, 2.00 nunol) according 
35 to the procedure in General Method B. Thfc product was purified by precipitation from 
methylene chloride/ hcxane(l/20) and filtering. (800mg,94%). H NMR (CD3OD): 
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NMR (CD3OD): d 25 (d, IH), 7.94 (d, IH). 7.75-7.57 (m, 4H), 7.48-7.30 (m. 3HX 
7.21 (I, IH). 7.02 (dd. IH). 6.92 (t, IH). 

Example 94 

5 PrgParaUQn of N-r2>hvdroxv-3-cvano-4-methvlphenvl1 - N'.r2.hrnmc^henvn lirfeafl ^ 
Preparation of the 2-nitro 5*methyl 6-bromo phenol 

A solution of t-butyl amine(6,88 mL. 4.79 g, 2 equiv.) in methylene chloride 
was treated with bromine (1.67 mL, 5.2 g, 1 equiv.) at -20 ?C. The.flask.was then 
cooled to -78 and the the 2-nitro 5.melhyl 6-bromo phenol (5 g, 1 equiv:, in 

10 methylene chloride) was added drop-wise with vigrous stirring. The reaction mixture 
was slowly warmed to -30 for 1 h, then to -10 ®C for 2 hours. The reaction mixture 
was then partitioned between methylene chloride and 5% aqueous acetic acid: The 
organic layer was dried over magnesium sulfate, filtered and concentrated in vacuo. 
The reaction mixture was purified by Hash chromatbgraphy(Ethyi acetate/ hexanes) to 

15 remove dibrominated species. The 2-nitro 4-bromo 5-methyl phenol was then 

selecUveiy crystallized out of methylene chloride. A final silica gel column{5%ethyl 
acetate/ hexanes) yielded desired isomer in 90% purity .(1.05 gi 14%). NMR 
(CDCl3):d7.95 (d. IH. J = 10.0 Hz), 6,91 (d. IH. J= 10.0H2).2.52(s.3H). 

b) Preparation of 2-nitro-5-methyl-6-cyanophenol 

20 2-Nitro-5-methyl-6-bromophenol (100 mg, 0.433 nmiol) was dissolved in 

dimethyl formamide (2mL) followed by the addition of triethylamine (0:i75g; 1.73 
nrniol). The addition of a catalytic amount dimethylamino pyridine was then made. 
foUowed by addition of copper (1) cyanide (155mgv l.73mniol). The mixture was 
allowed to stir at SOiG for 4 hours. The solvent was evaporated^ahd chromatography of 

25 the resulting solid on silica gel (2%McpH/ eH2a5) gave thfe dcsired'pnxiuct (70 mg. 
91 %). ^H NMR (CD3COCD3): d 8.30 (d.lH). 7.15 (d,lH): 2.61 (s. 3H). 

c) Preparation of 2-amino-5-nieth'yl 6-cyanophenol 

A mixture of 5.cyano-2-nitrophenol(70 mg. 039namol) and dn (II) chloride 
(265 mg. l.lSmmol) in ethanol(20mL) was heated at 80_G under argon/^After 2 hours, 

30 the starting^material has disappeared and the solution was allowed to cool down and 
then poured into ice. The pH was made slightly basic (pH7.8); by addition of soUd 
NaOH, before being extracted with ethyl acetate. The organic phase was' washed with 
brine, dried over MgS04 and filtered. The solvent was evapprat^ and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product( 175 

35 mg. 86 %). ^H NMR (CD3OD): d 6.87 (d, IH). 6.75 (d.lH). 6.32 (s, 3H). 

d) Preparation of N-[2-hydroxy 3-cyano 4.methyl phcnyl]-N*-[2-brx)mophenyll urea 
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N-[2-hydroxy 3^yano 4-methyl phcnyl]-N'-[2-bromophcnyll urea was prepared 
from 2-amino-5-inethyl-6-cyano phenol (50mg, 0.34 mmol) according to the procedure 
in General Method B. The product was purified by precipitation from methylene 
chloride/ hexanc(l/20) and filtering. (70mg. 60%). NMR (CD3OD): d 7.92 (d. 
5 IH). 7.68 (d, IH). 7.59 (d. IH). 7.31 (t. IH). 7.00 (I, IH), 6.62 (t. IH), 2.49 (s, (3H). 

Pr^ paratinn. of.N-r2-h vrimxv 4-Carhn»vphi»nvl nhenvn-N'-ri-bromophenvn 
ureaa )Preparation of 4-nitro-3-hydroxybenzophenone 
10 3-Hydroxybenzophenone (3.00g, 15. Inunol) was dissolved in methylene 

chloride(40inL) followed by the addition of sodium nitrate (1.42g, 16.7mmol). The 
addition of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
15 layer was dried over MgS04 and filtered. The solvent was evaporated and 

chromatography bf the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(l.lO g. 30 %). NMR (GD3COCD3): d 8.25 (d.lH), 7.86 (d.lH). 
7.71 (m. IH).7.59 (d. IH). 7.48 (s. IH), 7.39 (dd, IH). 
b)Preparation of 4-amino-3-hydroxyben2ophenone 
20 A mixture of 4-niuo-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (II) 

chloride(2.5 g, 11. linmol) in.ethanol(50mL) was heated at 80^ under argon. After2 
hours, the starting material has disappeared and the solution ^as aUowed to cool down 
and then poured into ice. The pH was made slightly basic (pH7-8). by addition of solid 
NaOH. before being extracted with etiiyl acetate. The organic phase was washed witti 
25 brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(685 
mg, 87 %). ^H NMR (CD3OD): d 7.65 (d, 2H). 7.55 (d,lH). 7.49 (t. 2H). 7.26 (s. IH). 
7.16 (dd. lH). 6.68 (d. IH). 

c)Preparaaon of N-t4rCarbox)g)henyl-2-hydH)xyphenyll-N'-(2-bromop^enyll urea 
30 , N.(4TGaiboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyll urea 

was prepared from 4-amino-3-hydroxybenzophenone (330mg. 1.5 mmol) according to 
the procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(l/20) and filtering. (490mg.79%). ^H NMR (GD3OD):d 
8.40 (d. IH). 8.09 (d. IH). 7.83 (d, 2H). 7.65-7.60 (m. 4H), 7.48 (s, IH). 7.43 (d. IH), 
35 7.35 (d. (lH). 7.10 (t,lH). 
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Example 96 

Preparation of N-f2-hvdroxv B^athnxvphenvl ohenvn- N '.r2.bromophenvl] 
UIsaa)Preparacion of 3-nitro-2-hydroxybenzopbenone. 

2-Hydroxybenzophenone O.OOg. 15. Immol) was dissolved in methylene 
5 chloride(40inL) followed by the addition of sodium nitrate (1.42g, 16.7mmol). The 
addition of sulfuric acid (25mLy 3M) was then made, followed by addition of a cataJyUc 
amount of sodium nitrite. The mixture was aUowed to stir. After 24 hours, the reacUon 
mixture was diluted with methylene chloride and extrafcted with water, tlie Organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
10 chromatography of the resulting solid on silicsi gel (4%MeOH/ CH2<b2i'gave the 

desired product(1.60 g. 44 %). NMR (CD3COCD3): d g jO (d,lH). 7.86 (m,3H). 
7.71 (m. IH). 7.78 (d. IH). 7.56 (dd 2H). 7.24 (t, IH). 

b) Preparation of 3-afniiio-2-hydfoxybenzopheDone 

A mixture of 3-nitro-2-hydroxybenzophenone (600 mg, 2Jinmol) and tin (II) 
15 chloride ( 1 .7 g, 7.5mmol) in ethahol(SOinL). was heated at 80^ under argon. After 2 
hours, the starting material had disappeared and the solution was aUowed U> cool down 
and then poured into ice. The pH was made slighUy basic (pH7-8)'. by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
.20 of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product(490 
mg. 92 %). NMR (CD3OD): d 7.65-7.40 (m. 5H). 6.98 (d.lH). 6.86 (d. IH). 6.67 
(t. IH). 

c) Preparationof N-(2-hydroxy 3-carboxyphenyl pheny]]-N'-(2-biomophenyl] uiea 

N-[2-hydroxy 3-carboxyphenyI phenyl]-N'-[2-bromophenyl] urea was prepared 
25 from 3-aniino-2-hydroxybenzopliindne (250mg. 1 .20 mmol) according to the procedure 
in General Method B. The product was purified by precipitation fronS'n^thyiene 
chloride/ hexane(l/20) and filtering. (200mg. 78%). 'h NMR (O^jdO): d 8.35 (d. 
IH). 7.96 (d. IH). 7.72 (d. 2H). 7.65-7.50 (m. 4H). 7.35 (d. IH). 7.30 (d, IH). 7.01 (dd. 
(IH), 6.92 (t. IH). 

30 

Examnle 07 

Preparat i on of N-r2-hvdmxY 3-ben7.vloxv nhenvii-N'-ra^. ro monhenvn 
a)Preparation of 2-nitro-6-benzyloxy phenol 

2-Benzyloxyphenol (S.OOg, 25.0mmol) was dissolved in methylene 
35 chloride(40mL) followed by the addition of sodium nitrate (2.30g. 27.5mmol). The 
addition of sulfuric acid (SlmlV 3M) was then made. foUowed by addiUon of a catalyuc 
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amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

5 desired product(2.6 g, 43 %). NMR (CD3COCD3): d 7,70 (d,lH), 7.50-7.28 (m» 
5H), 7.14 (d, IH), 6.92 (t, IH). 5.21 (s, 2H). 
b)Preparation of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-nitro-6-benzyloxy phenol ( 1 .00 g, 4. lOnunol) and tin (II) 
chloride (2.75 g, 12.2 mmol) in ethanol(150mL) was heated at S(f C under argon. After 

10 2 hours, the starting material had disappeared and the solution was allowed to cool 

down and then poured into ice. The pH was made slightly basic (pH7-8)» by addition of 
solid NaOH, before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 

15 desired product( 1 .35 g, 88 %). ^ H NMR (CD3OD): d7.46 (d, 2H). 7.40-7.35 (m, 5H). 
6.55 (d, IH), 6.40 (d, IH), 5,10 (s, 2H). 

b)Preparation of N-[2-hydroxy3-benzyloxy phenyl].N'-I2-bromophenyll urea 

N-[3-bcnzyloxy-2-hydroxyphenyl]-N'.[2-bromophcnyll urea was prepared ftom 
2-niiro-6-bcnzyloxy phenol (430mg. 2.00 nunol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ 

hexane(l/20) and filtering. (630mg,76%). NMR (CD3OD): d 7.93 (d, lH). 7.58 
(d. IH). 7.54-7.42 (m. 3H), 7.40-7.25 (m, 4H). 7.00 (t, IH). 6,69 (d, 2H). 5.16 (s, 2H). 

Example 98 

25 Preparation of K>^-r2-hvdm Tv>^.indanonel-N^r2-bromoDhenvn urea 
a)Preparation of 2-hydroxy-3-nitro-5-indanone 

2-Hydroxy-5-indanone(3.00g, 20.0mmol) was dissolved *m methylene 
chlonde(40mL) followed by the addition of sodium nitrate (1 .95g. 21.0mmol). The 
addition of sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic 

30 amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgS04 aiid filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%McOH/ CH2CI2) gave the 
desired product(1.5 g. 39 %). NMR (CD3CCX3>3): d 7.70 (d,lH). 7.04 (d. IH). 

35 3.04 (d. 2H), 2.74 (d, 2H). 

b)Preparation of 3-amino-2-hydroxy-5-indanone 
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A mixture of 2-hydroxy-3-iiitro-5-indanone (1.50 g. 7.80mmol) and Un (11) 
chloride (5.25 g. 23.3 nunol) in elhanol(150niL) was heated at 80' C under argon. 
After 2 hours, the starting material bad disappeared and the soluUon was allowed to cool 
down and then poured into ice. The pH was made sUghUy basic.(pH7-8). by addition of 
5 solid NaOH. before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was.evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2Gl2).gave the 
desired product(1.00 g. 79 %). *H NMR (CD3OD): d 6.85 (d,lH). 6.45 (d. IH). 2.95 
(d,2H).2.60(d.2H). 

10 c) Preparation N-3-[2-hydroxy.5-indano.neJrN'-[2-biomophcnyl] urea, 

N-[2-Hydroxy-5-indanone]-N'-(2-bromophenyl] urea was prep^ from 3- 
aiiuno-2-hydroxy-5-indanone (326mg. 2.00 inmol) according. to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane( 1/20) and filtering. .(610mg, 85%). NMR (GDaOD): d 7.92 (d. IH), 7.65 

15 (m, 2H). 7.45 (t, IH). 7.09 (t. IH). 7.00 (d. IH). 2.90 (d. 2H). 2.66.(di-2H). 

Example 9Q 

Preparat i on of fF,)-N-r4-f2-(Methoxvcarhonvl^ «^th«.n vn.2-hvrimTvphenvn.N .n. 

bromophenvtl ur^^^ 

20 a) Preparation of 4-nitro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g. 18.3 nunol) w?s,di?solve4 iii methylene 
chloride(40mL) followed by the addition of sodium nitrate (1.70 g- 26.1 mmol). The 
addition of sulfiiHc acid (25 mL/ 3M) was then made; foUowed by addition of a 
catalytic amount of sodium nitrite. The mixture was allowed to sUr. After 24 hours, the 

25 reaction mixture was diluted witii methylene chloride and extracted witii water. The 
organic layer was dried over MgS04 and filtered. The solyent was evaporated and 
chromatography of the resulting solid on silica gel (4%MepH/ CH2a2) gave the 
desired product(1.0 g. 26 %). ^H NMR (CD3COCD3): d 8.07 (d. IH). 7.69 (d. IH). 
7.51 (s. IH), 7.46 (d, 2H). 6.75 (d,lH). 

30 b) Preparation of 4-nitro-3-hydroxymethylcinnaiiiate 

4- Nitro-3-hydroxycinnamic acid was stirred in excess methanol witii a catalytic 
amount of sulfuric acid. The solvent was evaporated and chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2a2) gave tiie desired producKl.O g, 94 %). 
*H NMR (CDSCOCI^): d 8,17 (d. IH). 7.69 (d. IH). 7.52 (s, IH). 7.45 (d, 2H). 6.75 

35 (d.lH).3.80(s,3H). 

c)Preparation of 4-amino-3-hydroxymetiiylcinnainate 
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A mixture of 4-nitro-3-hydroxyincthylcinnamatc (1.0 g, 4.50mmol) and tin (H) 
chloride (3.0 g. 13.4 mmol) in cthanol(50mL) was heated at 80.C under argon. After 2 
hours* the starting material had disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slighdy basic (pH7-8), by addition of solid 
5 NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product (650 
mg, 75 %). NMR (CD3OD): d7.50 (d.lH), 6.94 (s. IH). 6.89 (d, IH), 6.68 (d, IH), 

6.18 (d, IH), 3.74 (S.3H). 
10 d)Prcparatiori (E)-N-[4-[2^(Mcthoxycarbonyl) ethenyll-2-hydroxyphenyll-N'-[2- 
bromophenyl] urea 

(E)-N-[4.[2-(Methoxycarbonyl)ethenyll-2-hydroxyphenyl]-N'-t2-bromophenyl] 
urea was prepared from 4-amino-3-hydroxymethylcinnamate (250mg, 1.3 mmol) 
according to the procedure in General Method B . The product was purified by 
1 5 precipitation from methylene chloride/ hcxane( 1/20) and filtering. (300mg, 59%). H 
NMR (CD3OD): d 8.24 (d,lH). 8.05 (d. IH). 7.69 (d. IH), 7.65 (d, IH), 7.42 (t, IH). 
7.21 (s. IH), 7.19 (d. IH). 7.10 (t. IH) 6,45 (d.lH) 3.81 (s. 3H). 

E;^amplc 100 

20 Preparation of fFVN43>r2^(M erhnxvcarhonvl^ ethenVlV?-hV(1rOXYPhcnvlVN'-r2' 
hmmnphenvl] iin>a N'>f2^bromophenvn Urca 
a)Prcparation of 3-nitto-2-hydroxycinnamic acid 

2^Hydroxycinnamic acid (3.00g, 18.3 nunol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate (2.21 g. 26.1 mmol). The 

25 addition of sulfuric acid (30 ml7 3M) was then made, foUowed by additi^^ 

catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 
reaction mixture was dUiitcd with niethylcne chloride and extracted with water. The 
organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2GI2) gave the 
30 desired product(2.0 g, 52 %). NMR (CD3COCn>3): <» 8-21 IH), 8.16 (d, IH), 

8.05 (d, IH), 7.19 (t, IH), 6.72 (d, IH) 

b) Preparation of 3-nitro-2-hydrdxytnethylcinnamaie 

3-nitro-2-Kydroxycinnamic acid was stirred in excess methanol with a catalytic 
amount of sulfuric acid. The solvent was evaporated and chromatography of the 
35 resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product( 1. 0 g, 94 %). 
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NMR (CD3COCD3): d 8.25 (d, IH). 7.8.15 (d. IH). 8.06 (s. IH). 7.20 (I. 2H). 6.76 
(d.lH). 3.80 (s, 3H). 

c) Preparation of 3-ainino-2-hydroxymethyIcinnamate 
A mixture of 3-nitro-2.hydroxymethylcinnamate (1.0 g, 4.5 mmol) and tin (H) 

chloride (3.0 g. 13.4 mmol) in ethanoi(50mL) was heated at 80_C under argon. After 2 
hours, the staning material had disappeared and the solution was allowed to cool down 
and then poured into ice. The pH was made slighUy basic (pH7-8)i by addition of solid 
NaOH, before being extracted with ethyl acetate. The organic phase was washed with 
brine, dried over MgS04 and filtered. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the desired product (700 
mg. 8 1 %). 'h NMR (CD3OD): d 8.04 (d. IH). 6.93 (d, 1H).6.79 (d^ IH). 6.71 (t. IH) 
6.43(d. lH),3.72(s.3H). 

d) Preparation(E)-N-[3-t2-(Methoxycarbonyl)ethenyl]-2-hydroxyphenyl],N'.(2- 
bromophenyl] urea 

(E)-N-(3-[2-(MethoxycariJonyl)ethenyl].2-hydroxyphenyl]rN!-t2-bromophenyl] 
urea was prepared from 3-amino-2.hydroxymethylcinnamate (100 mg.. 0.52 mmol) 
according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hexane( 1/20) tihd filtering ( 150mg 74%) ^ H 
NMR (CD3OD): d 8.10 (d.lH). 8.00 (d. IH). 7.69 (d. IH), 7.65 :(d.,lH):7.*42 (t. IH). 
20 7.38 (t, IH). 7.32 (d. IH). 7.05 (t, IH) 6.55 (d. IH) 3.81 (s. 3H). ' 

Example 1Q| 

Preparation of (EVN-f 3-r?-( Aminocarhonvn eth«^nvi].7 . hvHmTvpt,f nYn-N'-r2 

bromonhenvll uma N'.p.hromnphi.nyl| ,.».a 

25 a)Preparationof 2-hydroxyciimamide 

2-Hydroxycinnaniic acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
fonnamidc(lOmL) followed by the addition of ben2otriazol-I-yloxy- 
tris^dimethylamino)phosphonium hexafluorpphosphate (5.4g. 12.3 ^pl).and 
triethylamine ( 1.7mL, 12.3mmol). Ammonia gas yyas bubbled into the reaction 

30 mixture for 30 minutes. The mixture was allowed to stir for 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted wiUi water. The organic 
layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4% MeOH/ 01202) gave the 
desired product( 1 .5 g. 75 %), 

35 b)Preparation of 3-nitro-2-hydroxycinnamide 
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2-Hydroxycinnanude (750 mg. 4.6 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addiuon of sodium nitrate (430 mg, 5. Immol). The 
addition of sulfuric acid (7 mU 3M) was then made, followed by addiUon of a catalytic 
amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction 
3 mixture was diluted with methylene chloride and extracted with water. The organic 
layer was dried over MgSG4 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(350 mg. 36 %). 'h NMR (CD3COCD3): d 8.19 (d. IH). 8.02 (d, IH). 
7.88 (d. IH). 7.15 (t, IH). 6.84 (d, IH) 
10 c)Preparation of 3-a!nino-2-hydroxycinnamide 

A mixture of 3imtro-2.hydroxymethylcinnamate (350 mg, 1.7 mmol) and tin (U) 
chloride (3.0 g, 13.4 mmol) in cthanoKSOmL) was heated at 80" C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
then ^ured into ice. The pH was made slighUy basic (pH7-8). by addition of solid NaOH. 
15 before being extracted with etiiyl acetate. The organic phase was washed with brine, dried 
over MgS04 and filtered. The solvent was evaporated and chromatography of the 
resulting .soUd on siUca gel (4%MeOH/ CH2CI2) gave the desired product(244 mg. 80%). 
d)Preparation of (E)^N-[3-[2-(Aminocarbonyl) ethenyll.2-hydroxyphenyl]-N'-[2- 

bromophenyll urea 

20 (E)-N-[3-[2-(Aminocarbonyl) ethenyl>2-hydroxyphenyll-N'-l2-bromophenyll 

urea was prepared from 3-amino-2-hydroxycinnamide (100 mg, 0.56 mmol) according 
to the procedure in General Method B. The product was purified by precipitation from 
meUiylene ehloridc/;hexane( 1/20) and filtering. (1 10 mg. 52%).^H NMR«ID30D): d 
8.00 (d.lH), 7.90 (d. IH). 7.63 (d, IH), 7.55 (d. IH), 7.35 (m. 2H). 7.05 (t. IH). 6.95 

25 (t. lH).6.70(d.lH). 

Ftample 102 

Preparation of rf^-N^^4i^^^rAm m "^^^'^"^^^^'^«'"^'^-^-t^v<^xYnhCTYn-N^•r^ 
^^ptnnphenvl^ ,.r..a N'-r2-hromonhenvll Uica 
30 a)Preparationof 3-hydrojiyciniiamide 

3-Hydroxycinnsimic acid (2.00 g. 12.3 mmol) was dissolved in dimethyl 
formamidcdom.) followed by tiie addition of benzotriazol-l-yloxy- 
tris(dimetiiylamino)phosphohium hexafluorophosphate (5.4g, 12.3 mmol) and 
trietiiylamine ( 1.7 mL. 12.3mmol). Ammonia gas was bubbled into the reaction 
35 mixture for 30 minutes. The mixture was allowed to stir for 24 hours, tiie reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 
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layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product( 1 .3 g, 65 %). 

b) Preparatioa of 4-nitro-3*hydroxycinnaniide 

5 3-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene 

chloride(40 mL) followed by the addition of sodium nitrate (430 mg, 5,1 mmol). The 
addition of sulfuric acid (7 mL/ 3M) was then made, followed by addition of a catalytic 
amount of sodium, nitrite. The mixture was allovs^ed to stir. After 24 hours, the reaction 
mixture was diluted with methylene chloride and extracted with water. The organic 

10 layer was dried over MgSd4 and filtered. The solvent was evaporated and 

chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product(240 mg, 25 %). NMR (CD3COCD3): d 8.09 (d. IH), 7.49 (d, IH). 
7.26 (s, lH),7.l6(d, 1H),6.71 (d, IH) 

c) Preparation of 4-amino-2rhydroxycinnamide 

15 A mixture of 4-nitro-3-hydroxymethylcinnamate (SCK) ing, 1.40 mmol) and tin 

(II) chloride (980 mg, 4.30 nunol) in ethanol(5p mL) was teatied at 86IC under argon. 
After 2 hours, the starting material had disappeared and the solution was allowed to cool 
down and then poured into ice. The pH was made slightly basic (pH 7-8), by addition 
of solid NaOH, before being extracted with ethyl acetate. The organic phase was 

20 washed with brine, dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product (200 mg. 74 %)/ 

d) Preparation(E)-N-[3-[2•(Anunocari>ohyl)ethenyl]-2-bydroxyphenyl]-^^^ 
bromopheb'yl] urea 

25 (E)-N-[3-[2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl]-N'-[2-bromophenyl] 

urea was prepared from 4-amino-2-hydroxycinnaniide (l(X)mg, 0.56 mmol) according 
to the procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane( 1/20) and filtering. ( 125mg. 54%). ^ H NMR (CD3OD): d 
8.05 (d,lH), 7.92 (d, IH), 7.60 (d, IH). 7.4 5 (d, IH), 7.35 (t. IH), 7.05 (m, 2H), 6.50 

30 (d,lH). 

Example IQ3 

Pret>aration of N-f2>hvdrDxv 4-rphenvl amino carboxv) phenvn-N'>r2-bromophenvll 
urea 

35 N-[2-hydroxy 4-(phenyl amino carboxy) phenyll-N'-(2-bromophenyl] urea was 

prepared from 5-(phenyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 
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10 



procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane( 1/20) and filisring. (150 mg, 70%). NMR (CD3OD): d 
8.25 (d. IH). 8.00 (d. IH). 7.75 (d, 2H), 7.64 (d. IH). 7.50 (d. 2H). 7.41 (m. 3H). 7.16 
(I. IH), 7.05 (t. IH). 

tumvW 104 

Pmparatinn of N.r4-aminocarM «vl-'?-hvdroxvnhenvn-N'-f2-bromophcnvn tifga N-[4- 
/loninocarbonyl -2-hydroxyphenyll-N'-(2-bromophenyl] urea was prepared from 5- 
aminocarbonyl-2.amino phenol (304 mg, 0.50 mmol) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(l/20) and filtering. (440 mg, 62%). ^H NMR (CD3OD): d 8.09 (d, IH). 7.91 
(d, IH). 7.60 (d, IH). 7.45 (m. 3H). 7.00 (d, IH). 

Fxample 105 

15 Preparation of fsi.r-j.Hvrtmxv. ^ s fi-triniioroohffnvn-N'~(2-bromonhenYnurea N-(2- 
Hydroxy-3,5,6.trifluprophenyl)-N'-(2-bromophehyl)urea was prepared from 3.5,6- 
trifluoro-2-hydroxyaiaine (83 mg. 0.5l mmbl) and 2.(bromophenyl)isocyanate (100 
mg, 0.53 mmol) according to the procediire in General Method B. The product was 
purified by preparation thin layer chromatography. EI-MS m/z 359 (M-H) . 

20 

Fxample 106 

p^parfltinn of N.r7-Hvdroxv.3 - flnnm^trifllloromethvlphr,nvn-N'-(2- 
^^rpmophenvl^urea 

N-(2-Hydroxy-3-nuoro-4-trifluoromethylphenyl)-N'-(2-bromophenyl)urea was 
25 prepared from 4-trifluororhethyl-3-nuor6-2.hydroxyamline (239 mg. 1 .2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General 
Method B. Removal of solvent under reduced pressure and chromatography of the 
resulting soUd on silica gel (hexane-.ethyl acetate) gave the tiUe compound (20 mg, 4%). 
EI-MS m/2 391 (M-H)'. 

30 

Fi^amplc 107 

p«.pan.rion of N-^?.Hvriroxv.3 -i^»plH.nvl VN'-(?-hrOinftntlCnYnurea 

"l^-ii-riydrbxy-^i^io^ prepared from 3- 

iodo-2-hydroxyanUine (200 mg, 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg. 
35 0.85 mmol) according to the procedure in General Method B. Removal of solvent 
under reduced pressure and chromatography of the resulting soUd on silica gel 
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(hexanerether) gave the title compound (40 mg, 1 1%). H NMR (DMSO): d 9.45 (s, 
IH), 9.15 (s, IH), 8.8 (s. IH). 7.95 (d, IH), 7.8 (d, 1H)J.65 (d, IH); 7.4 (d» IH). 7.3 (t, 
lH),7,0(t. lH),6.65(t, IH). 

5 Example 108 

Preparation o f N-f2>rrr2>arinuoromethvnDhenvn5ulfonvnamino1phenvn-NVr2- 
hromophenvhurea 

a) Preparation of [2-[2-{trifluoromcthyl)phenyl](sulfonamido)anilinc] 

The title compound was prepared according to General Method C using 2- 
10 (trifluoromethyl)benzenesulfonyl chloride ( 1 equiv.). The product was purified by 

chromatography on silica gel (methylene chloride:methaiiol) (1.04 g, 33%), EI-MS m/z 
317 (M+H)*. 

b) Preparation of N-[2-[[[2*Ktrifluoromethyl)phenyl1suIfonyl]amino]phenyl]-N'-(2- 
bromophenyl)urea 

15 The title compound was prepared using[2-[2(uifluoromethyl)phenyl] 

(sulfonamido)aniline (1.04 g, 3.2 mmol) and 2-*(bromophenyl)ispcya2iateX652 mg, 3.2 
mmol) according to General Method B. The solvent was evaporate^: to. give, the desired 
urea (1.03 g, 61%). EI-MS m/z 514 (M-hH)"^. 

20 Example 109 

Preparation o f N-(2-BromophenvlVN*42-dimethvlanrunosulfonvlaminolphenvllurea 

a) Preparation of [2-[l,l-(dimethylamino)]sulfonainidoaniline]. 

The title compound was prepared according to General Method C using 
dimethylsulfamoyl chloride ( 1 equiv.). The product was purified by chromatography on 
25 silica gel (methylene chloride:methanol). ESrMS m/z 216 (M-i-H)^.. 

b) Preparation of N-(2-Bromophenyl)-NV[2-(dimethyla0iino$ulfpnylamino]phenyl]urea 

The title compound was prepared from [2-[ 1 , 1 -(dinietUy anuno)suIfonaniido- 
aniline (137 mg^ 0.6 mmol) and 2>(bromophenyl)isocyanate (126 mg, 0.6 mmol) 
according to General Method B. The solvent was evaporated and chromatography on 
30 silica gel (ethyl acetate:hexane) gave the desired urea. EI-MS m/z 413 (M+H)^ 



Ep^amplc HQ 

Preparation o f N-r2.n>henethv!5ulfonvlamino^ phenvlVNW2-bromoohenvnurea 
[2-(Phenethylsulfonanudo) aniline] (example 60, 3()Qmg, 1.09 nunol) was 
35 placed in a Parr shaker bottle containing palladium (180 mg) under an argon stream. 
Methanol (ISO mL) was added and the container placed on a Parr shaker (55 psi) for 
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several hours. The reaction mixture was filtered through Celite and the filtrate was 
evaporated to give the desired aniline (269 mg. 90%). EI-MS no/z 277 (M+H)"^. 
b)Preparation of N-[2-(Phcneihylsulfonylamino)phcnyl]-N'-(2-bromophcnyl)urea 

The title compound was prepared from [2-(phenethylsulfonam]do) aniline] (269 
mg, 0.97 mmol) and 2-(bromophenyl)isocyanate (193 mg, 0.97 nmiol) according to 
General Method B. The desired urea was precipitated out of toluene/hexane (384 mg. 
78%). EI-MS m/z 472 (M.H)\ 

Examplg 1 1 1 

Preparation of N:;r2>rr2-acetamido-4-methvlthiazo^5>vnsuifonvianiinb1^^ 
bfomophenvnurea 

a) Preparation of [2-[(2-acetamido-4^methyl*S-thiazole)sulfonamido]aniline] 

The title compound was prepared using 2-acetamido-4-methyl-S- 
thiazolesulfonyl chloride (1 equiv.) according to General Method C. A solid 
precipatated from the reaction mixture and was filtered to give the desired aniline (1.68 
g, 52%). ES-MS m/z 327 (M+H)"*".. 

b) Preparatiidn of N-[2^[(2-acetamid6^-methyltMazoN^ 
(2*bromophenyl)urea 

The title compound was prepared from [2-[(2-acetamido-4-methyl-5- 
thiazole)sulfonamido]aniline] (1;68 gf5.14 mmol) and 2-(bromophenyI)isocyanate 
(l ;02 g, 5^14 nimol) according to General Method B. The product was precipitated 
from ethyl acetate/hexane (220 mg, 8%). EI-MS m/z 524 (M+H)"^. 

Example 112 

Preparation 9f N^r2'tiydrQXy-4-€yanwhcnYlVN''r4'PhgnylphgnYll urea N-[2- 

Hydroxy^-cyanophenyl]-N-[4-phenylphcnyn urea was prepared from 2-amino-5- 
cyanophenoi (60mg, 0.45 nrniol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (135 mg,75%)- NMR (CD3OD): d 8.33 (d, IH), 7.71-7.29 (m, 9H). 7.25 
(d,iH).7.12(s. IH). 

EMmpIc 113 

Preparation o f N^r2:^hvdroxv^-<!van6phenvn-N'>r^ 

N-[2-Hyd^bxy-4-cyanophenyl]-N*-[2,3 dichlorophenyl] urea was prepared from 
2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General 
Method B, The product was purified by precipitation from methylene chloride/ 
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hexane(l/20) and filtering. (125mg. 86%). 'h NMR (CD3OD): d 8.27 (d. IH). 8.15 
(m, IH). 7.39-7.20 (m. 2H). 7.16 (d..lH). 7.06 (s. IH). 

Examnle 1 M 

Preparation of N-r?-hvdroxv-4-cvanonhenvn.Kr.r ? .merhn«vphenvll ufgfl 

N-[2-Hydroxy-4-cyanophenyI]-N'-[2-niethoxypheny]l urea;was prepared from 
2-amino-5-cyanophenol (60mg, 0.45 niinol) according to the procedure in General 
Method B. The product was purified by precipitation from metbylenef chloride/ 
hexane( 1/20) and filtering ( 105mg. 83%). 'h NMR (CDgOD): d:8;26.(d; IH). 8.02 (d. 
lH).7.14(d, lH),7.05(s. IH), 7.00-6.83 (m. 3H). 3,84 {s.3H); - 

Example lis 

Preparation of N-r2-hvdroxv.4.cvanophenvn.lSr.n.mi.f h oxvphenvl^ n^^ a-M-p. 
Hydroxy-4-cyanophenyl]-N'-[3-methoxyphcnyll urea was prepared from 2-amino-5- 
cyanophenol {60mg. 0.45 nunol) according to die procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane(l/2P) and 
filtering. ( 1 02mg. 80%). ^ H NMR (CD3OD): d 8.25 (d. IH). 7.25-7.08 (m. 3H). 7.04 
(s, IH). 6.90 (t. IH), 6.58 (d. IH). 

Examnle 1 16 

Preparation of N-r2-hvdroxv-'»-fliinmphenvn-N'.f 2 -hromnphftnYl] Wrfta 

a) Preparation of 2-an3ino-4-fluorophenol 

A mixture of 4-fluoro-2-nitrophenol(lg, 4.64mmol),and tin (II) chloride (5.4 g. 
24.2mmol) in ethanoi(50mL) was heated at 80'C under argon; After 2 houis, the 
starting material had dis^peued and the solution was. allowed tp cpol.dowo and then 
poured into ice. The pH is made slighUy basic (pH7-8).by addition of jspUdNaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, 
dried over MgS04 and filtered. The solvent was evaporated a^id chromatography of the 
resulting solid on silica gel (4%MeOH/ CH2CI2) gave die desired producl(622 mg, 85 
%). ^H NMR (CD3OD): d 6.51 (dd, IH). 6.32 (dd. IH). 6,17 (ddd. IH), 

b) Preparation of N-[2-hydroxy-5-fluorophenyl].N'-(2-bromophenyl] urea 

N-[2-Hydroxy-5-fIuorophenyl]-N'-[2-bromophenyi] urea was prepared from 2- 
amino-6-fluoro phenol (254mg, 2.00 mmol) according to the procedure in General 
Method B,, The product was purified by precipitation from metiiylene chloride/ 
hexane(I/20) and filtering. (520mg,80%). ^H NMR (CD3OD): d 7.88 (d, IH). 7.79 
(dd, IH). 7.57 (d. IH). 7.31 (t. IH). 7.00 (t. IH). 6.76 (dd, IH). 6.57(ddd,lH). 
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Example 1 17 

Preparation of N-f2.hYrfrr.xV-S-trifl t »nrnmpthvlphrnvn-N'-f2-broniOPhCnVn Hfga 

a)Preparation of 2-amino-4- trifluoromcthylphenol 

5 A mixture of 4-lrifluoroincihyl-2-nitrophenol( 1 .0 g. 4.8mmol) and tin (11) 

chloride (5.4 g. 24,2 mmol) in ethanoKlSOmL) was heated at 80"C under argon. After 
2 hours, the starting material had disappeared and the soluUon was allowed to cool 
down and then poured into ice. The pH was made slightly basic (pH7-8). by addiuon of 
solid NaOH. before being extracted with ethyl acetate. The organic phase was washed 

10 with brine, dried over MgS04 and filtered. The solvent was evaporated and 

chromatography of the resulting solid on sUica gel (4%MeOH/ CH2CI2) gave the 
desired product(708 mg, 83 %). NMR (CD3OD): d 6.87 (s. IH). 6.80 (d. IH). 6.69 
(d. IH). 

b)PreparaUon of N-(2-hydroxy-5-trifluoromethy lphenyll-N*-[2-bromophenyll urea 
15 N-I2-hydroxy.5-trifluoromethylphenyl]-N'-[2-bromophenyll urea was prepared 

from 2-amino^trifluoromethyljphenbl (354mg. 2.00 mmol) according to the procedure in 
General Method BV The product was purified by precipitation from methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (490mg,65%). *HNMR(CD3OD):d8.40(s. 
IH), 7.94 (d, IH), 7.60 (d. IH). 7.35 (t, IH). 7.18 (d, IH). 7.03 (t, IH). 6.95 (d, IH). 

20 

F.xample 118 

Preparation pf N.r7.Kvdror Yrh'-"v"-N'-f?-bromonhenYn urcft 

N-t2-hydroxyphenyll-N'-l2-bromo phenyl] urea was prepared from 2- amino- 
phenol ( 14img, 1.30 mmol) according to the procedure in General Method B. The 
25 product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filterihg. (300ing,75%). ^H NMR (CD3OD): d 8.05 (d. IH), 7.49 (d, IH). 7.25 (t, 
2H), 6.96 (t. IH), 6.90 (t. 2H), 6.68 (t, IH). 

F,?<anip]s 1 19 

30 preparation 6f N .fr"n5:.-^i^rvri 7.hvriroxv Dhcnvll-N'-ry-hmmophgnvn 

ureaa^Preparation of trans-6-styrl-2-nitrophenol 

Traiis-2-styripheiiol (500 mg. 2.55 mmol) was dissolved in methylene 

chloride(40mL) followed by the addition of sodium nitrate (240 mg, 2.81mmol). The 

addition of sulfuric acid (3 mL of 3M) was then made. foUowed by addition of a 
35 catalytic amount of sodium nitrite. The mixture was allowed to stir. After 24 hours, the 

reacuon mixture was diluted with methylene chloride and extracted with water. The 
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organic layer was dried over MgS04 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel (4%MeOH/ CH2CI2) gave the 
desired product (200 mg, 36 %). NMR (CDSCOCpa): d 8.05. (d, IH). 7.90 (d, 
2H) J.65-7.20 (m,7H) J.OO (UlH). 

5 b)Preparaiion of irans-6-siyrl-2-aminophenol 

A mixture of trans-6-styrl-2-nitrophenol (200 mg, 0.83 mmol) and tinXO) 
chloride (560 mg, 2.60 mmol) in ethanol(50mL) was heated at 80*! C under argon. 
After 2 hours, the starting material has disappeared and the solution was allowed to cool 
down and then poured into ice. The pH is made slightly basic (pH7-8), by addition of 

10 solid NaOH, before being extracted with ethyl acetate. The organic phase was washed 
with brine, dried over MgS04 and filtered. The solvent was evaporated and . 
chromatography of the resulting solid on silica gel (4%MeOW CH2CI2) gave the 
desired product (50 mg, 29 %). NMR (CD3OD): d 7,5 1 (m, :3H); 7.29.(m, 3H).7.1 1 
(t, 1 H), 7.00 (m, 2H), 6.69 (m, 2H), 

15 c)Preparation of N-[trans-3-styrl-2^hydroxyphenyl]-NVt2-brpmophenyl]^urea 

N-[trans-3-styrl-2-hydroxyphcnyl]-N*-[2-brompphenyl] urea; wasi prepared from 
trans-6-styrl-2-aniinophenol (35mg, 0. 17 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(l/20) and filtering. (36mg, 53%). -H NMR (GP3GD): d7.97 (d» IH). 7.62- 

20 7.48 (m, 4H). 7.45-7.26 (m, 5H). 7.25 (t. IH). 7.15 (d, IH); 7.01 (t IH), 6.88 (t 2H). 

Example 120 

Preparation of N-^r 2>hvdroxv>3.4-dichlorophenvlVNV-f2-methoxvphenvll urea 

N-[2-hydroxy-3,4-dichlorophenyll-N-[2-methoxyphenyl] urea^was prepared 
25 from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(l/20) and. filtering. (I25mgi;77%); :iB^P4R (GDaOD): d 
8.02 (d, IH). 7.79 (d, I H), 7.05-6.86 (m;4H). 3.92 (s. 3H). 

30 Example 121 

Preparation of N>r2-hvdroxv-3.4>dichloroDhenvn-N'>r4>mcthoxvDhenvniurea 

N-[2*hydroxy-3,4-dichiorophenyi]-N*-[4-inethoxyphenyl} ure^ wasprepared 

from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol» example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from 
35 methylene chloride/ hexane( lequiv./20equiv.) and filtering. (I20mg, 74%). ^HNMR 

(CD3OD): d 7.89 (d, IH). 7.35 (d. 2H), 6.99 (d. IH), 6.90 (dd, 2H), 3.80 (s. 3H). 
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Example 122 

Preparation of N-r2-hvdroxv-3.4 -dichlorophenvl%N^r3>trinuoromethvlphenvn urea 
N-[2-hydroxy-3,4-dichlorophenyll-N'-[3-trifluoroinethylphenyl] urea was 
5 prepared from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol, example 82b) according 
to the procedure iii General Method B. The product was purified by precipitation from 
methylene chloride/ hexane( Icquiv./20cquiv.) and filtering. (130mg, 71%). NMR 
(CD3OD): d^^-96 (d, 2H)i 7.60 (d, IH). 7.48 (t, IH), 7.30 (d. IH). 7.00 (d, IH). 

10 K^fcample 123 

Preparation of N-f2-hvdrbxv-3;4>dic hlorophenvlVN'>r2-phenvlDhenvn urea 

N-t2-hydroxy-3,4-dichlorophenyl]-N*-[2-phenylphenyl] urea was prepared from 

2-amino-5,6-dichlorophcnol (SOmg, 0.50 nrniol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from 
1 5 methylene chloride/ hexanc( lcquiv./20equiv.) and filtering. ( 1 lOmg. 59%). * H NMR 

(C3&30D): d 7.77 {d, lH), 7,73 (d, IH), 7.53-7. 14 (m, 8H). 6.95 (d, IH). 

Kxample 124 

Preparation of N4 j^Hvdroi ^V^l 4^dichl6rnphenvl VN'>r2.3>dichlorophenvl1 urea 
20 N-[2-Hydroxy •3,4-dichlorophenyl]-N'-[2,3-dichlorophcnyl] urea was prepared 

from 2-amino-5,6-dichlorophenol (80mg, 0.50 mmol. example 82b) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ vhexanc(leqUiv./20equiv.) and fite^ (I30mg,71%). ^HNMR 
(CD3OD): d 8.06 (dd. IH), 7.91 (d. IH). 7.25 (m, 2H), 7.00 (d. IH). 

25 

E?^ampl€ 125 

Preparation of N-r2^hvdroxv-4MSo pmpvlphenviVNVr3-triflUOromcthvlPhcnYl1 tifCa 
a)Prcparation of 2-nitio-5-isopropylphcnol 

3-isopropylphenol (3.00g, 22 mmol) was dissolved in methylene chloride(40ml) 

30 followed by the addition of sodium nitrate (2.06g. 24nmiol). The addition of sulfuric 
acid.(25mL/ 3M)(is then niade, followed by addition of a catalytic amount of sodium 
nitrite. The mixture wastallowed to stir. After 24 h, the reaction mixture is diJuted with 
methylene chloride and extracted witii water. The organic layer is dried over MgS04 
and filtered. :The solvent was evaporated and chromatography of the resulting solid on 

35 siUca gel (4%MeOH/ GH2CI2) gave die desired prpduct(1.09g. 27 %). ^H NMR 
(CD3CCX:D3): d 7.95 (d,lH), 7.62 (d,lH), 7.1 1 (d, IH). 2.95 (m. IH). 1.24 (d. 6H). 
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b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nitro-5-isopropylphenol( 1 g, 6.4 mmol) in.methanol(50 mL) 
was added 10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the solution for 10 min. and a hydrogen atmosphere was 
5 maintained at balloon pressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (5%MeOH/ CH2CI2) gave the desired product(775 

mg. 93 %). NMR (CD3OD): d 6.71-6.44 (m, 3H), 2.73 (ra. IH). 1.20 (d, 6H). 

c) Preparation of N-[2-hydroxy-4.isopropylphenyI]rN'-[3«trifluoromeihylphenyl] urea 
10 N-[2-hydroxy-4.isopropylphenyl].N'-[3-trifluoromethylphcnyl] urea was 

prepared from 2*aniino-STisopropylphenol (75mg. 0.50 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from 
methylene chloride/ hexane(lequiv./20equiv.) and filtering. (140mg, 83%). NMR 
(CD3OD): d 7,91 (d, 2H), 7.62 (d, IH), 7.47 (t, IH). 7.39 (d, IH), 6 J5. (s, IH), 6.72 (d, 
15 IH), 2.80 (m/lH), 1.21 (d, 6H). 

Exampk 126 

Preparation of N42-hvdroxv>3>naohthvn.N'>r2.3.dfgh]Qrophenvn uhm 

N-[2-hydroxy-3-naphthyl].N'-[2,3-dichlorophenyl] urea was prepared from 3- 
20 amino 2-naphthol ( 1 60mg, 1 .00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering. (285mg, 82%). NMR (GD3OD): d 8.48 (s, 
IH), 8. 10 (d, IH), 7.68 (d, IH), 7.57 (d, IH), 7.40-7.23 (m; 4H), 7.18 (d. IH). 

25 Examplgl27 

Preparation of N-r2-rf2.3-Dichlorothien -5>vmsulfQnvlamino1phenvn.N'-f2> 
bromophenvnurea 

a) Preparation of [2-[(2,3-Dichlorothien-5-yl)]sulfonylaminoanilinel ' 

The title compound was prepared according to General Method C using 2,3- 
30 dichlorothiophene-S-sulfonyl chloride ((1 eq). The product was purified by flash 

chromatography on silica gel (ethyl acetate/hexane 20/80-metbylene chlpride:methanol 
90/10) (1.25 g, 39 %). EI-MS m/2 321 (M-H)' 

b) Preparation of N-[2-[(2,3-Dichlorothien-5-y l)]sulfonylamino]phcnylJ-N'-(2- 
bromophenyOurea 

35 The title compound was prepared from [2-[(2,3-<Uchlorothien-5- 

yOJsulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophenyl)isocyanate (768 mg. 
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3.9 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl aceiateihexane 30/70) (272 mg, 13 %) EI-MS m/z 
520 (M-H)" 

5 Examplg 128 

Preparation o f N-^2>^f3.5>Bistrifl^o^Qmethvlphenvnsulfonvlamino1phcnvl^N'-f2- 
^^9Tn9PhgnY^)U^ga 

a) Preparation of [2-(3,5-Bistrinuoromethylphcnyl)sulfonylaniinoanilinei 

The title compound was prepared according to General Method C using 3,5- 
10 (bistrifluoromethyl)phenylsulfonyl chloride ( 1 .28 g, 4. 1 mmol) and o-phenylenediamine 
(441 mg, 4.1 mmol). The product was purified by flash chromatography on silica gel 
(methylene chldride:methanol 95/5) (611 mg, 39 %), EI-MS m/z 383 (M-H)" 

b) Prcparation of N-[2-[(3^5-Bistrifluoromethylphenyl)sulfonylaminolphenyll-NV(2- 
bromophenyl)urea 

15 The title compound was prepared from (2-(3,5-bistrif!uoromethylphenyl) 

sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophenylisocyanaie (305 mg, 1.5 
mmol) according to General Method B. The product was purified by flash chroma- 
tography on silica gel (ethyl acetate:hexanc 30/70) ( 10 mg, I %).EI-MS m/z 580 (M-H)" 

20 Example 129 

preparation of N42^rr2^Benzvnsi i1fhnvlaniinQV(S>trifluoromethvl)^^^ 
bromophenvi^urea 

a) Preparation of [(4^flcn2ylsulfonylamino)-(3 .nitro)-benzotrifluoridc] 

4-Amino-3-nitro-benzotrifluoride (1.0 g, 4.85 mmol) was mixed in DMF and 
25 the reaction mixture was cooled to O^C. Sodium hydride (175 mg, 7.28 mmol) was 
added to the cold mixture and allowed to mix for ten minutes ( a deep red color was 
noted). Toluenesulfonyl chloride (925 mg, 4.85 mmol) was added ( reaction color 
changed to yellow) and the reaction was mixed for sixteen hours at room temperature. 
The rcaclion was quenched in NH4CI and extracted with ethyl acetate:hexane (1:1). 
30 The product was purifiediby flash chromatography on silica gel ( ethyl acctate:hexane 

30^70) (878 mg, 52 %) EI-MS m/z 359 (M-H)'. 

b) Preparation of [(4-Benzylsulfonylamino)-(3-anuno)-bcnzotrifluoridc] 

. [(4^Bcnzylsulfonylamino)-(3-nitro)-bcnzotrifluoride (230 mg, 0.64 nunol) was 
mixed in methanol and poured into a Parr botUe. Palladium on carbon (15 mg) was 
35 added under an argon stream. The reaction mixture was placed on a Parr shaker ( 55 
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psi, H2) for several hours. The reaction mixture was filtered througti Celitc to give the 
tide compound. (210 mg. 99%) EI-MS m/z 329 (M-H)*. 

c)Preparation of N-[2-[(2-Benzyi)suifonylaminol-(5-trifluoro.mcthyl)phcnyll-N'-(2- 
bromophenyDurca 

5 The title compound was prepared from [(4-bcnz^sulfonylainiiio)-(3-ainino)- 

benzotrifluoride (210.mg* 0.64 mmol) and 2-broniop,henylisocyanatje (126 mg, 0.64 
mmol) according to the procedure in General Method B. The product was purified by 
Hash chromatography on silica gel (ethyl acjctaterhexane 30^70) (70 mg, 21%) EI-MS 
m/z 526 (M-H)" 

10 

Exampic 13Q 

Pff^paratinn of N>f2^^-?>n^NitroD henvnsulfonvlaminQ^Dhenv^^^^^2.bromoDhenvnu^e^ 

a) Preparaiion of t2-((3-Nitrophcnj^l)sulfonylamino)anilincl 

The title compound was prepared according to (jeneraJ Method C using 3- 
15 nitrobenzenesulfonyl chloride (1 eq). The product was purified by f?a^h chromatogrphy 
on silica gel (methylene chlorideimethanol 96/4).(1.07 g. 37 %) EI-MS m/z 294 (M+H)"^ 

b) Preparation of N-[2-[(3-Nitrophenyl)sulfonylanuno]phenyl]^N:-(2-^bromophenyl)urca 

The title compound was prepared from [2-(3-nitrophenyi)sulfonylaminoaiiilincl 
(390 mg, 2.0 mmol) and 2-{bromophenyl)isocyanate (398 mg, 2:.ammol) according to 
20 the procedure in General Method B. The product was purified by. flash chromatography 
on siUca gel (ethyl accuterhexane 30/70) (400 mg. 40%). EI-MS.m/z 489 (M-H)' 

R^^amplc 131 

Prf>paratinn of N-r:2>f2^r4>Phep nicvphenvnsulfQnvlafmno1phenvl%N'>r2»broniODhenvn 

25 ima 

a) Preparation of [2-((4-Phenoxyphenyl)sulfonylaminp)aniline] 

The title compound was prepared according-to Gencral.Method C using 4- 
phenoxyphenylsulfonyl chloride (969 mg, 3.6 nunol) and o-phenylenediamine (300 mg, 
2.77 mmol). The reaction mixture was partitioned between water (2(X) ml) and 
30 toluene:methylenc chloride ( 1 :3). The organic phase collected and the.methylene 
chloride evaporated leaving the toluene. Hexane added and the.product piecipatated 
from solution. (3 17 mg, 34 %) EI-MS m/z 341 (M+H)* 

b) Preparation of N-[2-[(4-Phenoxyphenyl)sulfonylamino]phenyl]-N'-(2- 
bromophenyl)urea 

35 The title compound was prepared from [2'(4-phenoxyphenyl)sulfonyl 

aminoaniline (276 mg, 0.8 mmol) and 2-(bromophenyl)isocyanate (161 mg, 0.8 mmol) 
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according to the procedured in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate:hexane 30/70) (240 mg, 55 %) EI*MS m/z 
536 (M-H)" 

5 Exampig 13? 

Preparation of N-f r2-( 1 S V 1 0-CamohorsulfonvlaniinQlDhenvlUN'-f 2-brQTnophen vhurea 

a)Preparation of 2-(( I S)- 10-Camphorsulfonylamino)aniline 

The title compound was prepared according to General Method C using ( 1S)(+)- 

10 10-Camphorsulfonyl chloride ( 1. 16 g, 4.6 mmol) and o-phenylenediamine (5(X) mg, 4.6 
mmol). The reaction mixture was partitioned between water (2(X) ml) and 
toluene:methyiene chloride (1:3). The organic phase was separated and the methylene 
chloride evaporated leaving the toluene. Hexane was added and solid precipitated from 
solution. (130mg;9%)EI-MSm/z323 (M+H)'^ 

15 b)Preparation of N-[[2-( IS)- 10-Camphorsulfonylamino]phenyl]-N -(2- 
bromophenyDurea 

The title compound was prepared from [2-( 1S)-10- 
camphorsuifonylamino]aniline (130 mg, 0.4 nmiol) and 2-(bromophenyl)isocyanate (80 
mg, 0.4 nmiol) according to the procedure in General Method B. The solvent was 

20 evaporated and product was precipitated from methylene chloride:hexane. (200 mg, 95 
%). EI-MS m/z 518 (M-H)" 

Exampte 133 

Preparation of N-f l [2^.1 RViO-CamphorsiilfonvlaminQlphenvn>N'>r2-bromophenvnurea 

25 

a) Preparation of 2-(( IR)- 1 0-Camphorsulfonylamino)aniline 

The title compound was prepared according to General Method C using (1R)(-)- 
10-camphorsulfonyl chloride (1.16 g, 4.6 nimol) and o-phenylenediamine (500 mg. 4.6 
nmiol). The reaction'mixture was partitioned between water (200 mL) and 
30 toluehe-.metbyleilie chloridei(l :3)^ The organic phase was separated and the methylene 
chloride evaporated^eaving the toluene. Hexane was added and the product 
precipitated from solution. (563 mg. 38%). EI-MS m/z 323 (M+H)"*" 

b) Prcparation of N-[[2-( lR)-10-Camphorsulfonylamino]phenyll-N'^(2- 
bromophenyl)urea 

35 The title compound was prepared from (1-(IR)-10- 

camphorsulfonylaminoaniline] (563 mg, 1.75 mmol) and 2-(bromophenyl)isocyanate 
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(346 mg. 1.75 mmol) according to the procedure in General Method B. The product 
was purified by flash chromatography on silica gel (ethyl acetate:hexane 30/70) (263 
mg. 29 %) EI-MS m/z 5 18 (M-H)' 

5 Example 134 

Preparation of N-f2-r2>f2>Nitro-f4-trifluoromethvnphenvnsulfQnvla niino1phenvUN'-f^- 

bromophgnyDursa 

a) Preparation of [2-[(2-Niiro)-(4-trifluoromethyl)phenyl]sulfonylamino]aniline 

The title compound was prepared according to General Method C using 2-nitro- 
10 .4-(trifluoromethyl)benzenesulfonyl chloride (1 eq). The product was. purified by flash 
chromatography on silica gel ( methylene chloride:methanol 96/4) (87S mg, 25 %) EI- 
MS m/z 362 (M+H)"^ 

b) .Preparation of N-[2-[2-(2-Nitro-(4-trifluoromethyl)phenyl)sulfonylainino]pheny]-N'* 
(2-bromophenyl)urea 

15 The title compound was prepared from [2-[(2-nitro)-(4-trifluoromethyl) 

phenyl]sulfonylamino]aniline (740 mg, 2.1 mmol) and 2*(bromophenyl)isocyanate 
(406 mg, 2.1 nunol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate:hexane 30/70). The product was further 
purified by recrystallization in ethyl acetate:hexane. (320 mg, 28 %XEI-MS m/z 557 

20 (M-H)' 

Example 135 

Preparation of N>(2-hvdroxv-4-a2idophenvlVN'-(2-iodophenvnurea 

a) Preparation of N^(2-hydroxy-4-aminophenyl)-N -(2-iodpphenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyl]f-N^^'7(2-iodophM^ (220 mg. 

25 0.55 mmol) in ethanol (IS mL). Tin chloride (522 mg, 2.75 mmol) was added. The 

reaction mixture was stirred at reflux for 16 hours then cooled to room temperature. The 
reaction mixture was basified to pH 8 with aq. NaHC03 then extracted with ethyl 
acetate (3x). The organic extracts were combined, dried over MgS04, filtered and 
concentrated under reduced pressure to give product (180 mg, 89%)^ EI*MS m/z 370 

30 (M+H)+ 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N'-(2-iodopheny l)urea 

The N-(2-hydroxy-4-aminopbenyl)-N-(2*iodophenyl)urea(77 mg,0^1 mmol) 
was added to HCI/H2O (0.21 mLyO.42 mL), and cooled to O^C. Sodium nitrate (14.5 
mg, 0.21 mmol) was added to the reaction mixture. The reaction mixture was stirred at 
35 O^C for 30 minutes. Sodium azide (14 mg, 0.2 1 mmol) was added to reaction mixture 
and it was warmed to room temperature. The reaction mixture was stirred at room 
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lemperature for 18 hours. Then it was extracted with three limes by ethyl acetate. The 
organic extracts were combined, dried over MgS04, filtered and concentrated under 

reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 

acetate; 5:1) gave product (20 mg, 24%), EI-MS m/z 396 (M+H)*. 

5 

Example 136 

Preparation of N^(2-hvdroxv-3>azidoDhenvlVN'-f2>bromophenvnurea 

a) Preparation of N-(2-hydroxy-3-aminophenyl)-N'-(2-bromophcnyl)urea 

To a solution of N-(2*hydroxy-3-nitrophenyl)-N -(2"bromophenyl)urea (300 mg, 
10 0.8S mmol) in ethanol (20 mL), Tin dhloride (958 mg. 4.25 mmol) was added. The 

re2^ctioIi mixture was stirred at reflux for 16 hours then cooled to room temperature. The 
reaction mixture was basified to pH 8 with aq. NaHC03 then extracted with ethyl 
acetate (3x)v The organic extracts were combined, dried over MgS04« filtered and 
concentrated under reduced pressure to give product (274 mg, 99%). EI-MS m/z 323 
15 (M+H)'^. 

b) Preparation of N(2-hydroxy-3-azidophenyl)-N*-(2-bromophenyl)urea 

The N^2-hydroxy-3-aminopheny l)-N'-(2-bromopheny l)urca(274 mg. 0.85 
mmol) was aidded to HCl/HiO (0.85 ihL/1 .7 mL), cooled to 0*^C. Sodium nitrate (58.6 
mg» 0.85 mmol) was added to the reaction mixture. The reaction mixtuie was stirred at 
20 O^C for 30 minutes. Sodium azide (55 mg, 0.85 mmol) was added to reaction mixture 
and it was warmed to room temperature. The reaction mixture was stirred at room 
temperature ft)ir 1 8 hours then it was extracted with three times with ethyl acetate. The 
organic extracts w^ere combined, dried over MgS04» filtered and concentrated under 

reduced pressure and chromatography of the resulting solid on silica gel (hexane : ethyl 
25 acetate; 5:1) gave product (210 mg. 71%). EI-MS m/z 349 (M+H)^. 

Example 137 

Preparation <> fN>r2-hvdroxv-3^vanophenvl1.N'42-meth0XVDhenvl1ure^ 

N-[2-hy<ir6xy-3-cy ahophenyll-N'-[2-methoxypheny 1] urea was prepared from 2- 
30 amino-6-cyanophenol ( 1 34mg, 1 .00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexahe(lequiv./20equiv.) and filtering. (230 mg, 81%), NMR (CD3OD): d 8.06 (d, 
IH), 7.79 (d, IH), 7.49-7.35 (m, 2H), 7.05-6,87 (m, 3H), 3.95 (s, 3H). 
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Example !3R 

Preparation of N-r2>hvdroxv>3-cvanophcnvlVN'>f 3>trifluoromethvlDhenvl1 urea 

N-[2-hydroxy-3-cyanophenyl]-N'-[3-trinuoroinelhylphcnyl] urea was prepared 
from 2-axnino*6-cyanophenol (i34ing, 1.00 mmol, example 83a) according to the 
5 procedure in General Method B. The product was purified by precipitation from 

methylene chloride/ hexane( 1 equiv./20equiv.) and filtering. (280mg, 87%). NMR 
(CD3OD): d 8.10 (d, IH). 7.96 (s. IH), 7.54 (d, IH), 7.55-7.25 -(m. 3H). 7.01 (t. IH). 

Example 139 

10 Preparation of N-f2-hvdroxv>3>cv anophenvn-N -r2-phe nvlphenvn urea 

N-l2-hydroxy-3-cyanophcnyl]-N*-[2-phenylphenyl] urea was prepared from 2- 
amino-6*cyanophenol (134mg, 1.00 mmol, example 83a) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv720equiv.) and filtering. (270mg, 82%). NMR (CD3OD): d 7.81 (d« 

13 IH); 7.75 (d, IH). 7.56-7.15 (m, 9H), 6.91 (t, IH). 

Example 140 

Preparation of N-f 2>hvdroxv-3-cvanoDhenvlVN^-r2.3-dichlQrophenvn urea N-[2- 
hydr6xy-3-cyanophenyll-N*-[2,3 dichlorophenyl] urea was prepared^£rom 2-amino-6- 
20 cyanophenol ( 1 34mg. 1 .OO.nunol, example 83a) accordingao the procedure in General 
Method B. The product was purified by precipitation from. methylene chloride/ 
hexane(lequivy20equiv.) and filtering. (300mg,93%). NMR (CD30D):d 8.11 (d. 
IH). 8.01 (d, IH), 7.33-7.25 (m. 3H), 7.00 (t, IH). 

25 Example 141 

Preparation of N-r2-hvdrQxv^isoDronvlphenvn^N?.r2.3-dichlorophenvn urea 
N-[2-hydroxy-4-isopropylphenyl]-N*-[2.3-dichlorophenyl] urea was prepared from 2- 
amino-5*isopropylphenol ( 1 SO mg, 1 .00 mmol, example^ 1 28a) according to the 
procedure in General Method B. The product was purified by precipitation from 

30 methylene chloride/ hcxane(lequiv./20equiv.) and filtering (285mgi 84%). ^H NMR 
(CD3OD): d 8.05 (d, 2H). 7.77 (s, IH), 7.26 (m, 2H), 6.88 (m. 2H). 2.82 (m. IH), 1.25 

(d,6H). 
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Exampk 142 

Preparation of N42.tivdrQXV-4-i ^9prnpvlDhenvlVM^r2-chloro-S>trifluoromethvlDhenvn 

ucea 

N-[2-hydroxy-4-isopropyIphenyl]-N'-[2-chloro-5-trifluoromcthylphenyl] urea 
5 was prepared from 2-ainino-5-isopropylphenol (I50mg, 1.00 mmol, example 128a) 
according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hexane(lequiv./20equiv.) and filtering. (275mg, 
82%). NMR (CD3OD): d 8.50 (s, IH), 7.70 (s, IH), 7.51 (d, IH), 7.22 (d. IH). 
6.70 (m, 2H), 6.62 (dd, IH), 2.76 (m, (IH), 1.16 (d, 6H). 

10 

Example 143 

Preparation of N>f2-hvdm xv-3>phenvlbhenvn>N'-r2.3-dichlorophenvn urea 

a) Preparation of 2-nilro-6-phenyIpheno! 

2-phenylphenol (3.00g, 17.6mmol) was dissolved in methylene chloride(40ml) 
15 followed by the addition of sodium nitrate ( 1 .65g, 19.4mmol). The addition of sulfuric 
acid (25ml/ 3M) was then made, followed by addition of a catalytic amount of sodium 
nitrite. The mixture was allowed to stir. After 24 hrs, the reaction mixture was diluted 
with methylene chloride and extracted with water. The organic layer was dried over 
MgSG4 and filtered. The solvent was evaporated and chromatography of the resulting 

20 solid on silica gel (4%MeOH/ eH2Gl2) gave the desired produci(900 mg, 24 %). ^ H 
NMR (CD3GOCD3): d 8 19 (d.lH), 7.79 (d.lH), 7.64 (d. 2H). 7.50 (t, 2H). 7.45 (t. 
IH), 7.22 (t, IH). 

b) Preparation of 2-amino-6-phenylphenol 

To a solution of 2-nitro^phcnylphcnol(900 mg, 4.2mmol) in metbanol(SOml) 
25 was added 10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen 
was bubbled through the sdlution for 10 min. and a hydrogen atmosphere was 
maintained at balloompressure overnight. The mixture was filtered through celite and 
the celite was washed with methanol. The solvent was evaporated and chromatography 
of the resulting solid on silica gel (5%McOH/ CH2CI2) gave the desired product(700 

30 mg, 90 %). NMR (CD3OD): d 7.55-7.27 (m, 5H), 6.77-6.61 (m, 3H) 

c) Preparaiioii of N-[2-hydroxy-3-phenylphenyl]-N'-[2.3-dichlorophenyll urea 

N-[2-hydroxy-3-phenylphcnyl]-N'-[2»3-dichlorophcnyl] urea was prepared froni 
2- aniino-6-phenylphenol (92.5mg, 0.50 nunol) according to the procedure in (jeneral 
Method B. The product was purified by precipitation from methylene chloride/ 
35 hexane(lequiv./20equiv.) and filtering. (150mg»8l%). NMR (CD3OD): d 8.06 (d, 
1H),7.65 (d, IH), 7.54 (d, 2H),7.40 (t, 2H), 7.32 (d, IH) 7.22 (m, 2H). 7.04-6,88 
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Preparation of N-[2-hydroxy-3-phenylphenyll-N*-[2,3-dichlorophenyll urea 
b)N-(2-hydroxy-3-phenylphenyl]-N'-t2,3-dichlorophenyl] urea was prepared from 2- 
amino-6-phenylphenol (92.Snig. 0.50 nrunol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
5 hexane(lequiv./20equiv.) and filtering. (I50mg, 81%). 'h NMR (CD3OD): d 8.06 (d. 
1H)J.65 (d, IH), 7.54 (d, 2H)J.40 (t. 2H). 7.32 (d, IH) 7.22 (m, 2H), 7.04-6.88 (m, 2H). 

Example 144 

Preparation of N>r2- hvdroxv>5-nitrophenvn-N'-f2-methoxvphenvll urea 
10 N-[2-hydroxy-5-nitrophenyl]-N'-[2-methoxyphenyll urea was prepared from 2- 

amino-4-nitrophenol (154 mg, 1.00 mmol) accoriding to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 
lequiv720equiv.) and filtering. (270mg,89%). NMR (CD3OD): d 9.10 (s, IH), 



15 



8. 10 (d, IH). 7.85 (d. IH). 7.08-6.88 (m, 4H). 3.96 (s. 3H). 



Example 14g 

Preparation of N-f 2-hvdroxv-S-nitrophenvll-N'-r3-trifluoromethylphenvn urea 

N-[2-hydroxy-S-nitrophenyl]-N'-[3-trifluoromethylphenyl] urea was prepared 
from 2*amino-4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in 
20 General Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering. (290 mg, 85%). NMR (CD3OD): d 9.12 (s, 
IH), 7.89 (d, IH), 7.68 (d, IH), 7.55 (m, 2H). 7.45 (d, IH), 7.00 (d. IH). 

Example 146 

25 Prepai^ation of N-r2-hvdroxv-S-nitrophenvn-N'-r2-phenvlDhenvll urea N-[2- 
hydroxy-5-nitrophenyl]-N'-[2-phenylphenyl] urea was prepared from 2-amino-4- 
nitrophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ 

hexane(lequiv./20equiv.) and filtering. (285 mg, 81%). NMR (CD3OD): d 8.09 (s, 
30 IH), 7.86 (d, IH), 7.58-7.20 (m, 9H), 6.95 (d, IH). 

E?^^mpte 147 

Preparation of N>r2-hvdroxv-5-nitrophenvl1-N'>f2.3-dichlorDDhenvn urea 

N-[2-hydroxy-5-nitrophenyll-N*-[23-dichlorophcnyl] urea was prepared from 2- 
35 amino-4-nitrophenol ( 1 54 mg, 1 .00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
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hexane( lequiv./20equiv.) and filtering. (290 mg. 85%). 'h NMR (CD3OD): d 9. 1 1 (s. 
IH). 8. 17 (d. IH). 7.89 (d, IH), 7.34 (m, 2H). 6.95 (d, IH). 

F.yample 148 

5 Preparation of N.r2-hvdroxv-5^thvlsulfonvlnhenvll-N'-r2.3-dichlorophenvl1 urca 
N-[2-hydroxy-5-ethylsulfonylphenyl]-N'-[2,3-dichlorophenyl] urea was 
prepared from 2-amino-4-(eihylsulfonyl)phcnol (185 mg, 1.00 nimol) according to the 
procedure in General Method B. The product was purified by precipitotion from 
methylene chloride/ hexanc(lequiv720equiv.) and filtering. (310mg,84%). ^HNMR 

10 (CD3OD): 5 8.65 (S.1H). 8.18 (d, IH). 7.45 (d, IH), 7.26 (in,2H). 7.00 (d, IH). 3.33 

(q. 2H), 1.24 (t, 3H). 

The following compounds of Formula (I) have been prepared in accordance with 
the examples and schemes as described above: 
13 Example 149 : N-[2-(2-Amino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'- 
(2-bromophenyl)ureaEI-MS na/z 527 (M-H)". 

Example 1 50 : N-[i-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-broino phenyl) 
uieaEI-MS m/z 426 (M+H)*; 

Example 151 : N-[2-[2-(4-Chioro-3-aminophenyl)sulfonylamino]phenyl]-N'-(2- 

20 bromophenyOurea 

Example 152 : N-[2-(3-Amiriophenyl)sulfonylaminophcnyl]-N'-(2-bromophenyl)urea 
Example 153 : N-(2-Hydroxy-3-nitrophenyl)-N'-(2-methoxyphenyl)urea EI-MS m/z 302.3 
(M-H)-. 

Example 154 : N-(2-Hydroxy-3-nitrophenyl)-N'-(4-mcthoxyphenyl)ureauica EI-MS m/z 
25 302.3 (M-H)". 

Example 155 : N-(2-Hydroxy-3-nitrophenyl)-N'-(3-triflu(womethyphenyl)urea urea EI-MS 
m/z 340.3 (M-H)" 

Example 156 : N-(2-Hydroxy-3-nitrophenyl)-N'-(2-phenylphenyl)urea ^H NMR (DMSO), 
8.83(lH,s) 8.63(lH,s). 8.41 (lH.d) 7.79 (lH,d). 7.56 (lH.d) 7.51-7.32 (6H4n) 7.23 (lH,ds) 
30 7.18 (IH.d) 6.97 (IH.t) 

Example 157 : N-(2-Hydroxy-3-nitrophenyl)-N*-(2.3dichlorophenyl) EI-MS m/z 340.3 (M- 

H)- 

Example 158 : N-(2-Hydn>xy-3-nitropHchyl)-hr EI-MS m/z 348.3 (M- 

H)- 

35 Example 159 : N-(2-Hydroxy-3-nitrophcnyl>N'-(2.4-dimethoxyphenyl)uiea EI-MS m/z 
333.4 (M+H)+; 
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Example 160 : N-(2-Hydroxy-3-nitrophenyl)-N*-(2-chloro-5-irifluoroinethyJphenyl)urea 
EI-MS m/z 374.2 (M-H)" 

Example 161 : N-(2-Ben2enesulfonylamino-4H:yanophenyI)-^^-(2-methpxyphenyl^ 
MS m/z 42 1.3 (M-H)- 

Example 162 : N-(2-Bcn2enesulfonylamino-4-cyanophenyl)-N'-(2^phenylphenyl)urea EI- 
MS m/z 467.3 (M-Hr 

Example 163 : N-(2-Benzenesulfonylamino^-cyanophenyl)-N*-(3r . 
trifluoromethyiphenyl)urea EI-MS m/z 459.3 (M-H)' 

Example 164 : N-(2-Bcnzenesulfonylamino-4-cyanophenyI)-N*-(2,3dichlorophcnyI)urea 
EI-MS m/z 46 1 . 1 (M+H)+; 

Example 165 : N-(2-Hydroxy-4-amidinophcnyl)-N'-(2-bromophcnyl)urea ^^H NMR 
(CD3OD): 5 8,10(1H,5) 7.92(1 H.S) 7.58 (IH.S) 7.40-7.25 {3Rm) 7.02 (IH. t); EI-MS ra/z 

348.0 (M-H)" 

Example 166 : N-{2-Hydroxy-3.4-dichloro phenyl) NX phenyl) urea^EI-MS m/z 297.0 
(M+H)+ 

Example 167 : N-(2-Hydroxy 4-cyano phenyl) NX phenyl) urea EI-MS m/z 284.0 (M+H)+ 
Example 168 : N-(2-Hydroxy phenyl 3-carboxylic acid)N-( phenyl) urea EI-MS m/z 273.0 
(M+H)+ 

Example 169 : N-(2-Hydroxy-3-nitrophenyl>N'-phenylurca EI-MS ni/r274.0 (M+H)+ 
Example 170 : N-(2-hydroxy-3-cyano phenyl ) NXphenyl) urea EI-MS m/z 254.0 (M+H)+ 
Example 171 : N-(2-Hydroxy-3-cyano-4-chlorophenyl)-N^-(2-bromophenyl)urea EI-MS 
m/z 264.2 (M-H)- 

Example 172 : N-(2-Hydroxy-3-fluorophenyl)-N*-(phenyl)urea EI-MS m/z 247.0 (M+H)+ 
Example 173 : N-(2-Hydroxy-3.4-difluorophenyl)rNMphenyl)urea EI-MSm/z 265.0 
(M+H)+ 

Example 174 : N-(2-(Benzylsulfonylaminb)-4-cyanophenyll-N'-(2,3-dichlorophenyl)urca 
EI-MS m/z 473.0 (M-H)" 

Example 175 : N-(2-(Phenylsulfonylamino)-4-trifluoromethylphenyl]^NK2,3- 
dichlorophenyDurea EI-MS m/z 502.0 (M-H)" 

Example 176 : N-[2-(3-Pyridinesulfonylamino)-4.cyanophcnyll-N'T(2.3- 
dichlorophenyDurca NMR (CD3OD): 5 8.76(lH,s) 8.70(iH,d), 8.19 (IHid) 8.00 
(lH.dd) 7.92 (lH.dd) 7.54 (lH.dd) 7.54 (IH. dd) 7.45 (IH,dd) 7.19 (lH;d) 7.17 (IH, s) 
6.86 (lH,d) 

Example 178 : Nr[2-(5-Isoquinolincsulfonylamino)-4-cyanophenyll-N'-(23- 
dichlorophcnyDurca NMR (CD3OD): 5 9.37 (IH.s) 8.51-8.39 (3H^) 8.29 (1H4) 8.00 
(IH.dd) 7.93 (lH,d) 7.67 (IH, t) 7.50 (IH.dd) 7.25 (lH,d) 7.24 (lH.s) 6.91 (IH.d) 
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Example 179 : N-t2-(Phenylsuifonylamino)-4-cyanophenyl]-N'-(2-chlorophenyl)urea EI- 
MSm/z 427.0 (M+H)+ 

Example 180 : N-[(Phenylsulfonylainino)-4-cyanophenyl)-N'-(2-fluoro phenyl) urea EI-MS 
m/z411.0(M+H)+ 

5 Example 18 1 : N-[2-(Phenylsulfonylamjno)-4-cyanophenyl]-N -(2-thiomeihylpheny l)urea 
EI-MS m/z 439.0 (M+H)+ 

Example 182 : N-l2-(Phenylsulfonylamino)-4-cyano phenyl]-N'-(2- 
irifluoromeihoxyphenyl)urea EI-MS m/z 477.0 (M+H)+ 
Example 183 : N-t2-(Phenylsulfonylamino)-4-cyanophenyl]-N-(2- 
10 trifluoromethylpheny l)urca EI-MS m/z 46 1 .0 (M+H)+ 

Example 184 : N-l2-(PhcnyUulfGnylamino)-4K:yanophcnyll-hr-(2-mcthylph urea EI- 
MS m/z 407.0 (M+H)+ 

Example 185 : N-[2-(Phenylsulfonylamino)-4-cyano phenyl]-N -(2-mcthoxy 3-chloro 
phenyl) urea EI-MS m/z 457.0 (M+H)+ 
15 Example 1 86 : N-I2-(4-cyanophenyl)-N'-(3-nuoro phenyl) urea EI-MS m/z 409.0 (M-H)' 
Example 187 : .N-(2-Thiophenesulfonylamino-4-cyanophenyl)-N'-(2,3-dichlorophenyl)urca 
; ra.p. : 138.5- 139.2 

Example 188 : N-[(2-Pyrid-2-yl)thiophene-5-sulfonylamino-4-cyanophenylJ-N'-(2,3- 
dichlorophenyl)urca ; m.p. : 147.5 - 148.3 
20 Example^l 89 : N-t(2- Acetaniino-4-nieihyl-5-thiazolesulfbnylamino-4-cyanopheny 1]-N'^ 
(2,3-dichlorophcny l)urca EI-MS m/z 540.4 (M+H)+ 

Example 190 : N-((2-aminosulfonylphenyl) 4-cyano phenyl) N'-(2-methyl-3-chloro phenyl) 
urea EI-MS m/z.439.0 (M-H)- 

Example 191 : N-(2-bcnzenesuIfonylammo-3-cyanophenyl)-N*-(2,3-dichlorophcnyl)urca 
25 NMR (DMSO): 5 10.00 (lH,s) 9.05 (lH,s) 8.93 (lH,s) 8.19 (IH.dd) 8.00 (lH4d) 7.72- 

7.42 (7H,m) 7.35 ( lH,d) 7.32 ( lH,s) 

Example 192 : N-[(Bcnzy lsulfonylamino)-5-cyanophcnyl]-N'-(2,3-dichlorophcnyl)urea EI- 
MS m/z 474.0 (M^H)' 

Examplc 193 : N.[(2-Phenylsulfonylamino)-4-cyanophenyl]-N -(2-nitrophenyl)urea EI-MS 

30 m/z 438.0 (M-H)- 

Example 194 : N-[(2-Phcnylsulfonylamino)-4-cyanophcnyll-N'-(2-mcihyl-3- 

nitrophenyDurea EI-MS m/z 450.0 (M-H)" 

Example 195 : N-[(2-Phenylsulfonylamino)-4-cyanophenyll-N'-(2-methyl-3- 
aminophenyDurea EI-MS m/z 422.0 (M+H)+ 
35 Example A96 : N-[(2-Phenylsulfonylanuno)-4-cyanophenyl)-N'-(2-anunophenyl)urea EI- 
MS m/z 408.0 (M+H)+ 
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Example 197 : N-(2-(2-pyridinesulfonylaniino-4-cyanophenyl)-N'-(2.3-dichlorophenyl)urea 

NMR (CD3OD): 5 8.90 (lH.d) 8.33 (IH.d) 8.14(2H.in) 7.99 (IH.d) 7.78 (lH,dd) 7.67 
(lH.dd) 7.40 (I H.d) 7.39 {1H.S) 7.18 (iH.s) 

Example 198 : N-(2-Ben2enesulfonylamino-3-trifluoromethylphenyl-N?-(2,3- 
5 dichlorophenyOurea *H NMR (CD3OD): 5 8.08 (lH..dd) 7.90 (lH,dd) 7.78 (2Hjn) 7.50 
(2H.d) 7.41 (3H.m) 7.27 (2H.d) 

Example 199 : N-(4-beiizeDesulphonylthiophene*2-sulphohylamino-4<yanopbenyl)-N'- 
(2.3-dichlorophenyl)urea EI-MS m/z 609.0 (M+H)+ 

Example 200 : N-{2-trifluoromethylbezenesulfonylamino-4-cyanophenyl>N'-(2,3- 
10 dichlorophenyOurea EI-MS m/z 527.1 (M+H)+ 

Example 201 : N-(2-Hydroxy-4-cyanophenyl)-N'-(2,3-methylenedioXyphenyl)urea 
NMR (CD3OD): 5 8.22 (lH.d) 7.49 (lH.d) 7.18 (lH.d)7.08 (l His) 6.82 (IH.t) 6.61(lH.d) 
6.00 (2H.S) 

Example 202 : N-(2-(2-nitiophenylthio)phenyl)-NM2-hydroxy-4^nitrophenyl)urea; m.p. : 
15 204.1 -205.3 

Example 203 : N-(2-hydroxy-3-trifluoromethylphenyl)-N'-(2.3-dichlorophenyl)urea; m.p. : 
204.3 - 205.2 

Example 204 : N-(2-hydroxy-3-trifluoromethylphenyl)-N'-(2-phenylphenyl)urea m.p. 136.7 
- 137.3 

20 Example 205 : N-(2-Hydroxy-4-nitrophenyl)-N'-(2rbenzylphenyl)urea EI-MS m/z 364.0 
(M+H)+ 

Example 206 : N-(2-Hydroxy-4-nitiophenyl)-N'-[2-(phenylthlomeUiyl)phenyl]urea EI-MS 

m/z 394.0 (M-H)- 

Example 207 : N-(2-Hydroxy-4-iiitro phenyl)-N'-t2r(phenyloxymcthyl)phenyl]urea EI-MS 
25 m/z 378.0 (M-H)- 

Example 208 : N-(2-Hydroxy-4-nitrophenyl)-N'-[2-(phenyletl^I}pheoyl]urea EI-MS ro/z 
376.0 (M-H)- 

Example 209 : N-(2-Hydroxy-4-mtrophenyl)-N'-[2K4-trifluon)phenyl)plienyl]uiea EI-MS 
m/z 416.0 (M-H)- 

30 Example 210 : N-(2-Hydroxy-3-trifloromethylphenyl)-N'-(2-methoxypheoyl)urea EI-MS 
m/z 327.3 (M+H)+ 

Example 211: N-(2-Hydroxy-4-nittopbenyl)-N'-(2-acetpxyphenyl)uiea EI-MS m/z 332.0 
(M+H)+ 

Example 212 : N-(2-Hydroxy-4-niuophenyl)-N'-[2-(2-cyanophenylthio)phenyl]urea EI-MS 
33 ra^z 407.0 (M+H)+ 



- 109- 



wo 97/29743 



PCT/US96/13632 



Example 213 : N-(2-hydroxy-3-irifluoromcthylphenyl)-N'-(2-chlorophenyl)urea m.p. 
179,3*C 

Example 214 : N-(2-Hydroxyethyl)-N'-(2-hydroxy-4-nitrophcnyl)urca m,p. 168.2 - 168.8**C 
Example 215 : N-2-(benzyoxyphenyl)-N'-(2-hydroxy-4-nitrophenyl)urea m.p. 179.0 - 
5 179.6**C 

Example 216 : N-[2-(2-thienylsulfonylamino)phenyl]-N*-(2-hydroxy-4-niirophenyl)urea 
m.p. 149.0 - 149.6**C 

Example 217 : N-(2-Benzenesulfonylamino-4-nitrophenyl)*NX2,3-dichlqrophenyl)urea 
NMR (CD3OD): 5 9.92 (IHiS) 9.68 (las) 9-58 (IH.s) 8.40 (lH,d) 8.14 (lH,dd) 8.00 
10 (lH,d) 7.76-7.57 (6H,m) 7.38 (lH;dO 7.23 (IH,d) 

Example 218 : N^(2-Benzencsulfonylamino-4-nitrophcnyl)-N'-(2-bromophcnyl)urca 
NMR (CD3OD): 5 9,89 (lH,s) 9.51(lH,s) 9.35 (lH.s) 8.41(lH,d) 8.13(lH,dd) 7.87 (lH,d) 

7.69-7.57 (6H,m) 7.40 (lH,l) 7.22 (IH.dd) 7.10 (IH.l) 

Example 219 : N-(2-Benzylsulfonylamino-4-Qitrophenyl)-N -(2-bromophenyl)urea 
15 NMR (CD3OD): 6 9.58 (lH,s) 9.30 (lH,s) 9.14 (lH.s) 8.33 (IH.d) 8.13-8.05 (2H,m) 7.88 
(lH.d) 7.69 (1H4) 7.50 -7.30 (6H,m) 7,08 (IH.t) 4.61 (2H,s) 

Example 220 : N-(2-Bcnzylsulfonylamino-4.nitrophenyl)-N'-(2,3dichlorophcnyl)urea *H 
-NMR (GD3OD): 89.60 (lH,s) 9.42(1H^) 9.40 (IH^s) 8.32 (IH.d) 8a5(lH,dd) 7.45-7.25 

(7H,m)4.62{2H,s) 

20 Example 22 1 : N-[2K3-Pyridylmcthoxy )phenyl]-NM2-hydroxy-4"mtrophenyl)urea m.p. 
185.4- 186.2 

Example 222 : N-[2-(4.Pyridylmethoxy)phenyI]-N -(2-hydroxy-4-mtrophenyl)urea m.p. 
189.3- 189.7 

Example 223 : N.[2-(Methoxycartx>nylamino)phcnyll-N'-(2-hydroxy-4-iutrophenyl)^^ 

25 m.p. 199.3 - 199.6 

Example 224 : N-[2-(Methylsulfonylamino)-4-nitrophenyll-N*-(2-bromophenyl)urea 
Example 225 : N-[2-(Propylsulfonylamino)-4-mtrophenyl)-N -(2-bromophenyl)urea 
Example 226 : N-[2KPropy lsulfonylainino)-4-nitrophenyl]-N'-(2,3- 
dichloropbenyl)urea 

30 Example 227 : N-([(2-acetamino-4-methyl-5-thiazolyl)su^^ 
mirophenyl]-N'-(2.3dichlorophcnyl)urca 

Example 228 : N-[2-(3-Pyridincsulfonylamino)-4-iiitrophenyl]-N'-(23- 
dichlorophenyl)urea 

Example 229 : N-[2-(3-Pyridinesulfonylamino)-4-nitrophcnyl]-N'-(2- 
3S bromophenyl)urea 
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Example 230 : N.(2-(Methylsulfonylamino)-4.nitrophenyll-N'-(2,3- 
dichlorophenyJ)urea 

Example 231 : N-(2-Hydroxyeth-I-yloxyphcnyl)-N*-(2.hydioxy-4-nitrophenyl)urea 
Example 232 : N.(2-Hydroxy-4<:yanophcnyl)-N'.(2.benzylaminophcnyI)urca m.p.: 108.8- 
5 109.4 

Example 233 : N*.[2-(2.Pyridylmethoxy)phcnyll-NX2-Hydroxy.4.nltrophcnyI)urea m.p, 
193.5-194.0 

Example 234 : N-t2-(2-MethoxycarbonylbenzyloxyphenyI]-N-(2-hydroxy-4- 
nitrophenyOurea m.p. 177.2 - 178.0 

Example 235 : N.[2.(2-Cartx)xybenzyloxy)phenyl).N'-(2.hydroxy^nitrophenyl)iirea m.p 
164.1 

Example 236 : N-(2-(Ben2oylamino)phenyl]-hr-(2-hydrDxy-4-nitrophenyl)urea m.p. 
188.7- 189.3 

15 The following compounds of Fomula (I) may be prepared in accordance with 

the examples and schemes as described above: 
N-(2-Hydroxy-4-cyanophenyl).N-(2-(ben2yloxy)phenyi)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-{2-pyridylmethyloxy)phenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-(3-pyridylmcihyloxy)phenyl)urea^ 

20 N-(2-Hydroxy.4.cyanophenyl)-N'-{2-(4-pyridylmethyloxy)phcnyl)ureaAvr 
N-(2-Hydroxy-4-trifluoroacetophenone)rN'-(2-bromophenyI)urea 
N-(2-Hydroxy-4-trinuorosulfonylphenyl)-NH2-bromophcnyl)urca . 
N-(2-Hydroxy-3-bromo-4-cyanophenyl)-N--(2-bromophenyl)urea* . - 
N-(2-Hydroxy-3-chloro-4-cyanophcnyl)-N'-(2-bromophcnyl)urea 

25 N.(2-Hydroxy-3-trifluoromcthyl.4-cyanophenyl).N'-(2-bromophenyl)urea 
N-(2-Hydroxy-4-cyanophenyl.3-carboxylic acid)-N'-(2-bromophenyl)urca 
N-(2-Hydroxy-4-trinuoroacetophenonc>NV(2,3rdichlorophcnyl)urca 
N-{2-Hydroxy-4-trinuorosulfonylphenyl).N'.(2,3-dichlorophcnyi)urea . 
N-(2-Hydroxy-3-bromo-4K:yanophenyl)-N*-(2.3-dichlorophenyl)urea 

30 N-(2-Hydroxy-3-chloro-4-cyanophenyl>N'-(23-dichlorophenyl)urea 

N-(2-Hydroxy-3-trifluoromethyl-4-cyanophenyl)-N'-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-4.cyanophenyl-3-carboxylicacid)-N'-(2,3-dichlorophenyi)urca 

The following compounds of Fonnula (I) may be prepared in accordance with 
35 the examples and schemes as described above, or may also be purchased commercially 
from well recognized sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4-nitrophenyl)-N'-phenylurea 
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For instance, from the Alfred Bader Collection of Aldrich Chemical: 
l.(2-Carboxyphenyl)-3-(3-fluorophenyl)urea 
l-(2-Carboxyphenyl)-3-(3-chlorophenyI)urea 

5 

Available from Gallard Schlesinger Company and/or the Sigma Aldrich Library 
of Rare Compounds: 

I -(2-Carboxypheny l)-3-(4-chlorophenyl)urea 

1- (p-Anisyl)-3-(2-carboxyphenyl)urea Available from Gallard Schlisingcr Company : 
10 2-(3,4-Dichlorophenylcarbonyldiimino)-5-trifluoromethylbenzoic acid 

2- (4-Chlorophenylcarbonyldiimino)-5-trifluoromethylben2oic acid 
N-Phenyl-N'-(2-carboxyphenyl)urca 

From Maybridge Chemical Company, Cambridge England: 
15 M'-(4-Mcthyl-2-phenylenc)bis[3-tolyl)]lhiourea 

N-(5-Chloro-2-hydroxy-4-nitrophcnyI)-N'-phenylurca 

The following compounds of Formula (I) may be prepared in accordance with 
the examples and schemes as described above; or as indicated by their respective 
20 citations in Chemical Abstracts: 

l-(m-Anisyl)-3-(2-carboxyphneyl)urea 

l-(0'Anisyl)-3-(2-carboxyphenyl)urea 

1 -(2-Carboxyphenyl)-3-(3,4-dichlorophenyl)urea 

l-(2-Carboxyphenyl)-3-(2i4-dichlorophcnyl)urea 

25 

METHOD OFrFREATMENT 

The compounds of Formula (I). (la), (lb), (Ic), (H). (fla), (lib), (nc), and (HI), 
or a pharmaceutically acceptable salt thereof can be used in the manufaicmre of a 
medicament for the prophylactic or therapeutic treatment of any disease state in a 
30 human, or other mammaii which is exacerbated or caused by excessive or unregulated 
IL-8 cytokine production by such mammal's celU such as but not limited to monocytes 
and/or macrophages, or other chemokines which bind to the IL-8 a or b receptor, also 
referred to as the type I or type n receptor. 

For purposes hereini the compounds of Formula (I)» (la), (lb), (Ic), (IL (Ha ), 
: 35 (lib). (lie), and (III) all have the same dosages, and dosage formulations as that of 
Formula (I) and are used interchangeably. 
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Accordingly, the present invention provides a method of treating a chemokine 
mediated disease, wherein the chemokine is one which binds to an IL-8 a or b receptor 
and which method comprises administering an effective amount of a compound of 
Formula (I) or a pharmaceutically acceptable salt thereof. In particular, the 
5 chemokines ars IL-8, GROo, GROp, GROy or NAP-2. 

The compounds of Formula (I) are administered in an amount sufficient to 
inhibit cytokine function, in particular IL-8, GROot, GROp, GROyor NAP-2 , such that 
they are biologically regulated down to normal levels of physiological function, or in 

10 some case to subnormal levels, so as to ameliorate the disease state. Abnormal levels of 
IL-8. GROa. GROp, GROyor NAP-2 for instance in the context of the present 
invention, constitute: (i) levels of free IL-8 greater than or equal to 1 picogram per mL; 
(ii) any cell associated IL-8, GROo, GROP^ GROy or NAP-2 above normal 
physiological levels; or (iii)the presence of IL-8, GROot, GROP, GROy or NAP-2 

15 above basal levels in cells or tissues in which IL-8; GROou GROP, GROy^or NAP- 
2respectively, is produced. 

There are many disease states in which excessive.or uniegiilatedrIL-8 production 
is implicated in exacerbating and/or causing the disease.* Chemokinej^mediated diseases 

20 include psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary 
disease, adult respiratory distress syndrome, inflammatory bowel disease. Crohn's 
disease, ulcerative colitis, stroke, septic shock, endotoxic shock, gram negative sepsis, 
toxic shock syndrome, cardiac and renal reperfusion injury, glomerulonephritis, 
thrombosis, graft vs. host reaction, alzheimers disease, allograft rejections, malaria, 

25 restinosis, angiogenesis or undesiied hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration, T- 
cell infiltration, or neovascular growth, and are associated with mcreased IL-8 GROo, 
GROP, GROy or NAP-2 production which is responsible for the chcmotaxis of 

30 neutrophils into the inflammatory site or the directional growth of endothelial cells. In 
contrast to other inflammatory cytokines (IL-1, TNF. and IL-6). IL-8 GROot,. GROp, 
GROy or NAP-2 has the unique property of promoting neutrophil chemptaxis, enzyme 
release including but not limited to elastase release as well^as superoxide production and 
activation. The a-chemokines but particularly, GROo, GROP, GROy or NAP-2, 

35 working through the IL-8 type I or II receptor can promote the neovascularization of 
tumors by promoting the directional growth of endothelial cells. Therefore, the 



-113- 



wo 97/29743 



PCT/US96/13632 



inhibition of IL-8 induced chemotaxis or activation would lead lb a direct reduction in 
the neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to 
5 inhibit IL-8, binding to the IL-8 alpha or beta receptors, from binding to these receptors, 
such as evidenced by a reduction in neutrophil chemotaxis and activation. The 
discovery that the compounds of Formula (I) are inhibitors of IL-8 binding is based 
upon the effects of the compounds of Formulas (I) in the in vitro receptor binding 
assays which are described herein. The compounds of Formula (I) have been shown to 
10 be dual inhibitors of both recombinant type I and type H IL-8 receptors. Preferably the 
compounds are inhibitors of only one receptor, preferably Type II. 

As used herein, the term "IL-8 mediated disease or disease sUte" refers to any 
and all disease states in which EL-8, GROa, GROP, GROy or NAP-2 plays a role, either 
15 by production of IL-S, GROa, GROP^ GROy or NAP-2 themselves, or by IL-8 GROa, 
GROP, GROy or NAP-2 causing another monokine to be released, such as but not 
limited to IL-1. IL-6 or TNF. A disease state in which, for instance, IL-1 is a major 
component; andwhosc production or action, is exacerbated or secreted in response to 
IL-8v would therefore be considered a disease stated mediated by IL-8. 

20 

As used herein, the term "chemokine niediated disease or disease state" refers to 
any and all disease states in which a chemokine which binds to an IL-8 a or b receptor 
plays a role; such as but not Umited to IL-8, GROa, GROP, GROy or NAP-2. This 
would include a disease state in which, IL-8 plays a role, either by production of IL-8 
25 itself, or by IL-8 causing another monokine to be released^ such as but not limited to IL- 
l, IL-6 or TNF. A disease state in which, for instance, DL-l is a major component, and 
whose production or action; is exacerbated or secreted in response to IL-8, would 
therefore be considered a disease stated mediated by IL-8. 

30 As used herein, the term "cytokine" refers to any secreted polypeptide that 

affect^ the functions of cells and is a molecule which modulates interactions between 
cells in the immune, inflanmiatory or hcniatopoietic respon A cytokine includes, but 
is not limited to, monokines and lymphokmes, regardless of which cells produce them. 
For instance, a monokine is generally referred to as being produced and secreted by a 

35 mononuclear celU such as a macrophage ind/or monocyte. Many other ceUs however 
also produce monokines; such as naniral killer cells, fibroblasts, basophils, neuu-ophils, 
cndotheUal cells, brdin astrocytes, bone marrow stromal cells, cpideral kcratinocytcs 
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and B-lymphocytes. Lymphokines are generally referred to as being;produced by 
lymphocyte cells. Examples of cytokines include, but are not limited to. Interleukin-1 
(E--1), Interleukin-6 (IL-6), Interleukin-8 (IL-8), Tumor Necrosis Fac.torr<alpha (TNF- 
a) and Tumor Necrosis Factor beta (TNF-fl). 

As used herein, the term "chemokine" refers to any sroreted polypeptide that 
affects the functions of cells and is a molecule which modulates interactions between 
cells in the immune, inflammatory or hematopoietic response, siniilar to the term 
''cytokine'* above. A chemokine is primarily secreted through cell transmembranes and 
causes chemotaxis and activation of specific white blood cells^and leukocytes, 
neutrophils, monocytes, macrophages, Trcells, B-cells,, endothelial cells and smooth 
muscle cells. Examples.of chemokines include, but are not limited to, IL-8 GROct. 
GROp. GROy. NAP.2, IP-10, MlP-la, MlP-b. PF4, and MCP 1, 2. and 3. 

In order to use a compound of Formula (I) or a pharmaceiidcaily acceptable salt 
thereof in therapy, it will normally be formulated into a pharmaceutical composition in 
accordance with standard pharmaceutical practice. This invention, therefore, also 
relates to a pharmaceutical composition comprising an effective, non-toxic.amount of a 
compound of Formula (I) and a pharmaceutically acceptable carrieror diluent 

Compounds of Formula (I), pharmaceutically acceptable salts thereof and 
pharmaceutical compositions incorporating such may, conveniently be administered by 
any of the routes conventionally used for drug administration, for instance, orally, 
topically, parenterally or by inhalation. The compounds of Formula (I) may be 
administered in conventional dosage forms prepared by combining axompound of 
Formula (I) with standard pharmaceutical carriers according to conventional 
procedures. The compounds of Formula (I) may also be administered^in . conventional 
dosages in combination with a known, second therapeutically active conipound. These 
procedures may involve mixing, granulating and compressing or dissolving the 
ingredients as appropriate to the desired preparation. It will be appreciated that the 
form and character of the pharmaceutically acceptable character or diluent is dictated by 
the amount of active ingredient with which it is to be combined, the route, of 
administration and other well-known variables. The.carrier(s) must.be "acceptable** in 
the sense of being compatible with the other ingredients of the formulation and not 
deleterious to the recipient thereof. 
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The pharmaceutical carrier employed may be. for example, either a solid or 
liquid. Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, 
pectin, acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid 
carriers are syrup, peanut oil, olive oil, water and the like. Similarly, the carrier or 
5 diluent may include time delay material well known to the art, such as glyceryl mono- 
stearaie or glyceryl distcarate alone or with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid 
carrier is used, the pircparation can be tableted, placed in a hard gelatin capsule in 
10 powder or pellet form or in the form of a troche or lozenge. The amount of solid carrier 
will vary widely but preferably will be from about 25mg. to about Ig. When a liquid 
carrier is used, the preparation will be in the form of a syrup, emulsion, soft gelatin 
capsule, sterile injectable liquid such as an ampule or nonaqueous liquid suspension. 

15 Compounds of Formula (I) may be administered topically, that is by non- 

systemic administration. This includes the application of a compound of Formula (I) 
externally to the epidermis or the buccal cavity and the instillation of such a compound 
into the ear, eye and nose, such that the compound does not significantly enter the blood 
stream. In contrast, systemic adniinistration refers to oral, intravenous, intraperitoneal 

20 and intramuscular administration. 

Formulations suitable for topical administration include liquid or semi-liquid 
preparations suitable for penetration through the skin to the site of inflanunation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration ^o 
25 the eye, ear or nose. The acUvc ingredient may comprise, for topical administration, 
from 0.001% to 10% w/w, for instance from t% to 2% by weight of the Formulation. 
It may however comprise as much as 10% w/w but preferably wUl comprise less than 
5% w/w. more preferably from 0.1% to 1% w/w of the Formulation. 

30 Lotions according to the prwent invention include those suitable for application 

to the skin or eye. Ah eye lotion may comprise a sterile aqueous solution optionally 
containing a bactericide and may be prepared by methods similar to those for the 
preparation of dropsV Lotions or liniments for application to the skin may also include 
- an agent to hasten drying and to ciobl the skin, such as an alcohol or acetone, and/or a 

35 moisturizer such as glycerol or an oil such as castor oil or arachis oil. 
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Creams, oincments or pastes according to the present invention are semi-solid 
formulations of the active ingredient for external application. They may be made by 
mixing the active ingredient in finely-divided or powdered form, alone or in solution or 
suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with 

S a greasy or non-greasy base. The base may comprise hydrocarbons such as hard, soft or 
liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin 
such as almond, com, arachis, castor or olive oil; wool fat or its derivatives or a fatty 
acid such as steric or oleic acid together with an alcohol such as propylene glycol or a 
macrogel. The formulation may incorporate any suitable surface active agent such as an 

10 anionic, caiionic or non-ionic surfactant such as a sorbitan ester or a polybxyethylene 
derivative thereof. Suspending agents such as natural gums, cellulose derivatives or 
inorganic materials such as sUicaceous silicas, and other ingredients such as lanolin, 
may also be included. 

15 Drops according to the present invention may comprise sterile aqueous or oily 

solutions or suspensions and may be prepared by dissolving the active ingredient in a 
suitable aqueous solution of a bactericidal and/or fungicidal agent and/or any other 
suitable preservative, and preferably including a surface active agent The resulting 
solution may then be clarified by filtration, transferred to a siiitable container which is 

20 then sealed and sterilized by autoclaving or m£untaining. at 98-100/^C..for half an hour. 
Alternatively, the solution may be sterilized by filtration and transfened, to the container 
by an aseptic technique. Examples of bactericidal and fungicidal agents suitable for 
inclusion in the drops are phenylmercuric nitrate or acetate (p.QQ2%), benzalkonium 
chloride (0.01%) and chloriiexidine acetate (Q.01%). , Suitable solvents for the 

25 preparation of an oily solution includle glycerol, diluted alcphol and propylene glycol. 

Compounds of formula (I) may be administe^red parenterally, that is by 
intravenous, intramuscular, subcutaneous intranasal, intrarectal, intrayaginal or 
intraperitoneal administration. The subcutaneous and intrainuscular forms of parenteral 
30 administration are generally preferred. Appropriate dosage form^ for such 

administration may be prepared by conventional techniques. Comiminds of Fonnula 
(I) may also be administered by inhalation, that is by intranasal and oral inhalation 
administration. Appropriate dosage forms for such administration, such as an aerosol 
formulation or a metered dose inhaler, may be prepared by conventional techniques. 

35 

For all methods of use disclosed herein for the compounds of Formula (I), the 
daily oral dosage regimen will preferably be from about.0.01 to about 80 mg/kg of total 
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body weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of 
total body weight. The daily topical dosage regimen will preferably be from 0.1 mg to 
150 mg, administered one to four, preferably two or three times daily. The daily 
inhalation dosage regimen will preferably be from about 0.01 mgAcg to about 1 mgAcg 

5 per day. It will also be recognized by one of skill in the art that the optimal quantity 
and spacing of individual dosages of a compound of Formula (I) or a pharmaceutically 
acceptable salt thereof w;ill be determined by the nature and extent of the condition 
being treated, the form, route and site of administration, and the particular patient being 
treated, and that such optimums can be determined by conventional techniques. It will 

10 also be appreciated by one of skill in the art that the optimal course of treatment, i.e., 
the number of doses of a compound of Formula (I) or a pharmaceutically acceptable salt 
thereof given per day for a defined number of days, can be ascertained by those skilled 
in the art using conventional course of treatment determination tests. 

15 The invention will now be described by reference to the following biological 

examples which are merely illustrative and are not to be construed as a limitation of the 
scope of the present invention. 

biolcxjIcal examples 

20 The IL-8, and Gro-a chembkine inhibitiory effects of compounds of the present 

invention were determined by the following in vitro assay: 
Receptor Binding Assays: 

[^2^1] IL-8 (human recombinant) was obtained from Amersham Corp., 
Arlington Heights, XL, with specific activity 2000 Ci/nunol. Gro-a was obtained from 

25 NEN- New England Nuclear. All other chemicals were of analytical grade. High levels 
of recombinant human IL-8 type a and b receptors were individually expressed in 
Chinese hamster ovary cells as described previously (Holmes, et al^ Science, 1991, 25i, 
1278). The Chinese hamster ovary membranes were homogenized according to a 
previously described protocol (Haour. er a/., J Biol Chem., 249 pp 2195-2205 (1974)). 

30 Except that the honibgenization buffer was changed to IQmM Tris*HCL. ImM MgS04, 
0.5mM EDTA (ethyiene-diaminetetra-acetic acid), ImMPMSF (a*toluenesulphonyl 
fluoride), 0.i5 mg/L Leupeptin, pH 7.5. Membrane protein concentration was 
determined using Pierce Co. micro-assay kit using bovine scrum albumin as a standard. 
All assays were performed in a 96-well micro plate format. Each reaction mixture 
35 contained 125i il-8 (0.25 nM) or ^^^I Gro-a and 0.5 ^g/mL of IL-8Ra or 1 .0 jig/mL of 
IL-8Rb membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HCl buffers, pH 8.0, 
containing 1.2 mM MgS04. 01 mM EDTA, 25 mM NaCl and 0.03% CHAPS. In 
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addition, dnig or compound of interest was added which had been pre^dissoived in 
DMSO so as to reach a final concentration of between 0.0 InM and 100 uM. The assay 
was initiated by addition of ^^Sj.iL.g i ^ temperature the plate was 

harvested using a Tomtec 96- well harvester onto a glass fiber filtermat blocked with 1% 
5 polyediylenimine/0.5% BSA and washed 3 times with 25 mM NaCl. 10 mM TrisHGl, 1 
mM MgS04. 0.5 mM EDTA. 0.03 % CHAPS. pH 7.4. The filter was then dried and 
counted on the Betaplate liquid scintillation counter. The recombinant IL-8 Ra, or Type 
I, receptor is also referred to herein as the non-permissive receptor and .the recombinant 
IL-8 Rb, or Type II, receptor is referred to as the permissive receptor. 

10 

AH of the exemplified compounds of Formulas (I) to (m) noted herein in the 
Synthetic Chemistry Section, of Examples 1 to 222 plus the additional ^purchased 
compounds demonstrated an IC50 from about 45 to about cLMg/mLin the permissive 
models for IL-8 receptor inhibitioii. All of these compounds were also found to be 
15 inhibitors of Gro-a binding at about the same level. The compound lr(2- 

Carboxyphenyl)-3-(4-chloro-2-methylphenyl)urea was found to be active at about 75 
|ig/mL. 

The following compounds, generally tested at levels^of up to 45 jig/mL were 
20 found to not demonstrate levels of IL-8 receptor antagonism withiii the criteria set forth 
above at the dosage levels tested. These compounds are: 

l-(4-Chloro-alpha,alpha.alpha-trifluoro-3-tolyl)-3-[2^(4-chlorophenyl)thioJ-5- 
chlorophenyl urea 

l-(6-Chloro-alpha.alpha,alpba-trifluoro-3-toiyl)-3-[2-<4^Morophenqx^ 
25 chlorophenyljuiea , . 

l-(2-McrcaptophenyI)-3-phenyl.2-thiourca 

l-(2-Hydroxyphenyl)-3-phenyl-2-thiourea 

3,3XCarbonothioyldiimino)bis[4-hydroxyberi2oic acid]: - . 

ni.m'-( 1.3*thioureylene)di(4-hydroxybenzoic acid) 
30 i-(2-Tolyl).3-(3^hloro-6-hydroxyphenyl)-2-thiourca 

l-[(2-Hydroxy-4-aminophenyl)]-(3-phenyl)-urca 

N-(2-Carfooxy-4-trifluromethylphenyl)*N'-(3-chlorophenyi)iirea 

N-(2-Carboxyphenyl)-N'-(2,5^ichIorophenyl)urea 

1- (2-Carboxyphenyl)-3-{2-Chloro-5-trinuoromcthylphcnyl)urea , 

35 2-(2-(3-(4-Bromophenyl)ureido]-4-trifluoromethylphenoxylbenzoicacid; 

2- {2-[3*(4-Chlorophenyl)ureido]phenoxy]benozicacid 
2-[2-[3-(4*Chloro3*(triflurometbyl)phenyl)ureido]phenoxy]benozic acid 
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N- (2-Hydroxyphenyl) -N'-phenyl urea N-t2-Hydroxy-5-(raethoxycarbonyl)phenylJ-; 
phenylurea 

N-[4-Carboxy-2-hydroxyphenyl]-n'-phenylurea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-niirophenyl)urea: 
5 l-(2-Garboxyphenyl)-3-(2,6-xylyl)urea 

l-(6-Carboxy-2.4Hdichlorophenyl)-3-(2.4.6-trichlorophenyl)urea 
l-(2-Carboxyphenyl)-3.(2.5-dimethoxyphenyl)urea 
1 -(2^Garboxypheny l)-3.(2-methy IphenyDurea 
l-[(2-Hydroxyphenyl)-3K2.methyl)-5-nitropbenyl]urea 
10 l-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nitrophenyl)urea 
l-<2.Garboxyphenyl)-3-<4-cbIoro-2-methylphenyl)urea 
N^(2-phenyUulfohylaniinophenyl-N'-phenylurea 
N-(2-Hydroxy^-nitrophcnyO-N'-(4-ethoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-niuophenyl)-N'-(2-ethoxycarbonylphenyl)urea 
15 N-(2-Hydroxy-4-nitrophcnyl)-N'-(3-ethoxycarbonylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-{4-phenylphenyl)urea 
N.(2-Hydroxy-4-nitrophenyl)-N'-(4-pheiioxyphenyl)urea 
N-{2-Hydroxy-4-nitrophenyl)-N'-(4-propylphcnyl)urea 
N-(4-Trifluromethyl-2K4-nitrobenzcncsulfonyl)aininol-N'-phenylurea 
20 N-(3-CarboXyphenyl)-N'-2-hydroxy-4-nitrophenyl)urea 

N-(4-Trifluromethyl-2-(methylsulfonyl)amino]-N'-phenylurea 
N-(2-Hydroxy-4-niirophcnyl)-N*-I2-(isopropyl)phenyl)iirea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2,6-dimethylphenyl)urea 
N-(2-Hydioxyi4-nitrophenyl)-N'-(2-fluoro-5-nitrophcnyl)urea 
25 N-(2-Hydroxy-4-nitrophenyl)-N'-(2-chloro-5-trifluromcthylphenyl)urea 
N-(2-Hydroxy-4.nitrophenyl)-N'-(2-mcthoxy-4-nitrophenyl)urea 
N-(2-Hydroxy-l-napthyl)-N'-<2-phenylphenyI)urca 
N-(2-Hydroxy-5-cthylsulfonylphenyl)-'N'-(2-bromophenyl)urea 
N-(2.hydroxy 3,4 dichloropbenyl )-N'i(4-phcnylphcnyl)u«a 
30 N-(2-hydroxy-3-naphihyl)-N'-(2-methoxyphenyl)urea 
N-(2-hydioxy-3-naphthyl)-N'-(2-phenylphenyl)urea 
N-(2-Hydroxy-3^naphthyI)-N'-(4-methoxypbfcnyI)urea 
N-(2-Hydroxy-3-naphthyl)-N'-(3-^trinuoromcthylphenyl)urea 
N-{2-Hydroxy-3-naphthyl)-N*-(4-phcnylphenyl)utea 
35 N-l2K2-Carboxyphehyl5ulfonylaimno)phcnyll-NH2-bromop 
N-(2-Hydroxy-3-phenylpbenyl)-N'-(2-niethoxypbenyl)utC8 
N-(2-Hydroxy-3-'phcnylpbenyl>N'-(4-methoxyphenyI)urea 
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N-(2-Hydroxy-3-pheny]phcnyl)-N*-(3-triflouromethylphenyl)urca 
N-{2-Hydroxy-3-phcnylphenyI)-N-(2-phenylphenyl)urea 
N-(2-Hy4roxy-3-phcnylphenyi)rNX4-phenylphenyl)urca 
N*[2-[(2,S*Dichloiothien3*yl)sulfonylaimno]pheDyl]-N'-<2^bromophenyl> 

5 N-{2-HydrDxyJ,4-dichlorophenyl)-N'-(2,4 dimethpxyphenyl)urea 

N-(2-Hydroxy3,4-dichiorophenyl)-N'-{2<hloro-5-tnfloromethylphc^^^^ 
N-(2-Hydroxy-3-naphthyI)-N'-(2,4 dimethoxyphcnyl)urea, 
N-(2-Hydroxy-3-naphthyl)-N'-<2-chloro-5-trifluorDmethylphe^ 
N-(2-Hydroxy-3 phenyIphenyl)-N-(2»4-dimethoxyphenyJ)urea 

10 N-(2-Hydn>xy-4-isopropylphcnyl)-N'-(2,4-dimethoxyphcnyl)urea 
N-(2-Hydroxy-3-phenylphenyl)-N'-(2<hloro-5-trifluqn)mcthylp^ 
N-(2-Hydroxy-5.rnitrophenyl)-N'-(2,4-dimeihoxyphcnyl)uiea^ 
N-(2-Hydroxy-5-nitrophcnyl)-N'-(2K:hloro-5-trifluon)meihy^^ 
N-(2-Hydroxy-3-cyanophenyl)-N'-(4-methoxyphen3^1)urea 

1 5 N-(2-Hy droxy-3-cy anophcny l)-N*-(4-phcny lphcnyi)urca 
N-(2-Hy(koxy-3-cyanophenyl)-N^(2«4dimethoxj^^ 
N-(2-Hydroxyr3-cyanophenyl)-N*-(2-cidoro-5-trifluoroiw 
N-(2-Hydroxy- 5-phenyIphenyl>NX2-mcthoxyplienyl)uica 
N-(2-Hydroxy- 5-phenylphcnyl)-NH4-mcAoxyphenypurea 

20 N-{2-Hydroxy- 5-phenylphcnyl>NH3-^ifluorometfiylphen^^ 
N-(2-Hydroxy- 5-phenylphenyl)-N -(2-phenylphenyl)urca 
N-(2-Hydroxy-5-phenylphenyl)-hr-(4-phcnylphenyl)urca 
N-(2-Hydroxy-5-phcnylphcnyl)-hr-(2.3-<fichlorophcnyl)urea 
N-(2-Hydroxy-5-phenylphenyl)-N'-(2,4-dimethoxyphenyl)urea 

25 N-{2-Hydroxy-5-phenylphenyl)-Nr-(2-chlon>-5-trifluoromethylphcnyI)urea 
N-(2-Hydroxy-5-e]thylsulfonylphcnyl)-N'-(4-mcthoxy^ 
N-(2-Hydroxy-5-ethylsulfonylphcnyl)-hr-(3-trifluorometh^ 
N-(2-Hydroxy-5-cthykulfonylphcnyl)-N'-{2-phcnyiphenyl)urea 
NK2-Hydroxy-5-cthylsulfonylphcnyl)-N-(4-phcnyIphcnypurea 

30 N-(2-Hy(bpxy-S-etbylsulfonylphenyl)-Nr(2,4-dimetho^^ 

N-(2-Hydroxy-5-cthylsulfonylphenyl)-N42K:hlon>-5-trifluoromcihyl^^ 
N-[2-Hydroxy-3,4-dichlorophcnyll-N*-[2.4 dimethoxyphenyl] urea 
N-[2-HydiX)xy-3,4-<lichlorophcnyl]-hr-[2-chloro-5-trifluoromcthylphcnyll urea 
N-[2-Hydroxy-3-naphthyll-N'-[3-trifluoroinclhylphcnyl] urea 

35 

ChgnwiMis Assay ; 
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The in vitro inhibitory properties of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current I^tocois in Immunology, vol I, 
Suppl 1» Unit 6.12.3., whose disclosure is incorporated herein by reference in its 
entirety. Neutrophils where isolated from human blood as described in Current 

5 Protocols in Immunolbgy Vdl l, Suppl 1 Unit 7.23. U whose disclosure is incorporated 
herein by reference in its entirety . The chemoattractants IL-8, GRO-a, GRO-b, GRO-g 
and NAP-2 where placed in the bottom chamber of a 48 multiwell chamber (Neuro 
Probe, Cabin John, MD) at a concentration between 0.1 and 100 nM. The two 
chambers where separated by a 5um polycarbonate filter. When compounds of this 

10 invention were tested, they where mixed with the cells (0.001 • 1000 liM) just prior to 
the addition of the cells to the upper chamber. Incubation was allowed to proceed for 
between about 45 and 90 niin at about 31^C in a humidified incubator with 5% CO2. 

At the end of the incubation period, the polycarbonate membrane was removed and the 
top side washed, the membrane was then stained using the Diff Quick staining protocol 

15 (Baxter Products, McGaw Park, IL, USA). Cell which had chemotaxed to the 

chemokine were visually counted using a microscope. Generally, four fields where 
counted for each sample, these number where averaged to give the average number of 
cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at least four times. To certain cells (positive control cells) nb compound was 

20 added, these cells represent the maximum chemotactic response of the cells. In the 
case where a negative conUrol (unstimulated) was desired, no chemokine was added to 
the bottom chamber. The difference between the positive control and the negative 
control represents the chemotactic activity of the cells. 

25 Elastasg RclMsg Assay; 

The compounds of this invention where tested for their ability to prevent 
Elastase release from human neutrophils. Neutrophils where isolated fi^m human blood 
as described in Current Protocols in Immunology Vol I, Suppl 1 Unit 7.23.1. PMNs 
0.88 X 10^ cells suspended in Ringer's Solution (NaCl 1 18, KCl 4.S6;NaHC03 2S, 

30 KH2P04 1.03» Glucose 1 l.l, HEPES 5 mM, pH 7.4) where placlbd in each well of a 96 
well plate in a volume of 50 ul. To this plate was addSbd the test compound (0.001 - 
1000 nM) in a volume of 50 ul, Cytochalasin B in a volume of 50 ul (20ug/ml) and 
Ringers buffer in a volume of 50 ul. These cells where allowed to warm (37 ©C, 5% 
C02, 95% RH) for 5 min before IL-8, GROa, GROb, GROg or NAP-2 at a final 

35 concentration of 0.01 - 1000 nM was added. The reaction was allowed to proceed for 
45 min before the 96 well plate was centrifiiged (800 xg 5 min) and 100 ul of the 
supernatant removed. This suppematant was added to a second 96 well plate followed 
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by an artificiai elastase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC, Nova Biochem, La 
Jolla, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered saline. 
Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Millipore. Bedford, MA) and data collected at 3 min intervals according to the method 
5 of Nakajima ei al J. Biol Chem 254 4027 (1979), The amount of Elastase released from 
the PMNs was calculated by measuring^the rate of MeOSuc- Ala- Ala-Pro- Val-AMC 
degradation. 

The above description fully discloses the invention including preferred 
10 embodiments thereof. Modifications and improvements of the embodiments 

specifically disclosed herein are within the scope of the following claims. Without 
further elaboration, it is believed that one skilled in the are can, using the preceding 
description, utilize the present invention to its fullest extent Therefore the-Examples 
herein are to be consumed as merely illustrative and not a limitation of the scope of the 
15 present invention in any way. The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows. 
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1 . A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an IL-8 a or b receptor in a mammal, which comprises 
administering to said mammal an effective amount of a compound of the formula: 



5 



H 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 
10 Rl is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyl; 
halosubstituied Ci-iO allcyl; C2-10 alkenyl; Ci-iO alkoxy; haiosubstituted 
Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci^alkyl; aryl; aryl Ci-4 alkyl; aryl C2-10 alkenyl; aryloxy; aryl Ci-4 alkyloxy; 
hcteroaryl; heteroarylalkyl; heteroaryl C2-10 alkenyl; heteroaiyl Ciw» alkyloxy; 
15 heterocyclic, heterocyclic Ci-4alkyl; heterocycUcCi.4alkyloxy; heterocyclicC2.10 
alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-IO alkenyl C(0)NR4R5; 
(CR8R8)q C{O)NR4Rl0; S(0)3H; S(0)3R8; (CR8R8)q C(0)Rii; €2-10 alkenyl 
C(0)Ri 1; C2-IO alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi i; (CR8R8)q 0C(O)Ri i; 
(CR8R8)qNR4C(0)Ri i; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1 . 
20 (CR8R8)q NHS(0)2Ri3; (CR8R8)q S(0)2NR4R5. °' ^o Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 mcmbered unsaturated ring, and wherein the alkyl. aryl, 
arylalkyl. heteroaryl. heterocyclic moities may be optionally substituted; 
t is 0. or an integer having a value of I or 2; 
s is an integer having a value of 1 to 3; 
25 R4 and R5 are independently hydrogen, optionally substituted C 1 ^ alkyl. optionally 
substituted aryl. opUonally substituted aryl C 1 ^alkyl. opUonally substituted 
heteroaryl, optionally substituted heteroaryl Ci-4alkyl, heterocyclic. heterocycUc 
C 1-4 alkyl, or R4 and R5 together with the nitrogen to which they are attached fonn 
a 5 to 7 member ring which may optionally comprise an additional heteroatom 

30 selected from O/N/S; 

Y is hydrogen; halogen; nitro; cyano; halosubstiwted Ci-io alkyl; Ci-io alkyl; C2-10 
alkenyl; C 1-10 alkoxy; haiosubstituted Cl-lO alkoxy; azide; (CR8R8)qS(0)tR4. 
(CR8R8)qOR4; hydroxy; hydroxy substituted Ci.4alkyl; aryl; aryl C1.4 alkyl; 
aryloxy; arylC 1 A alkyloxy; ary I C2. 10 alkenyl; heteroaryl; heteroarylalkyl; 
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heieroary 1 C i -4 alkyloxy ; hcteroaryl C2- 10 alkenyi; heterocyclic, heterocyclic 
Ci-4alkyl; heterocycUcC2-10 alkenyi: (CR8R8)<lNR4R5; Cz-lO alkenyi 
C(0)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(0)NR4R lO; S(0)3R8; 
{CR8R8)qC(0)Rin C2-IO alkenylC(0)Rli; (CRsRsW^^^^^^ 
5 C2-l0alkenylC(O)pRii;(CR8R8)qCK:(O)Rii;(CR8R8)qNI^ 

(CR8R8)qNHS(0)2Rb; (CR8R8)qS(0)2NR4R5; (CR8R8)qC(NR4)^«^ 
(CR8R8)q NR4C(NR5)Rn ; or two Y moieties together naay fom 0-{CH2)sO- or a 
5 to 6 membcred unsaturated ring; and wherein the alkyl, aryU.arylalkyl. heteroaryK 
hcteroaryl alkyl. heterocyclic, heterocyclicalkyi grou^ may be,9ptipnally 
10 substituted; 

q is 0 or an integer having a value of 1 to 10; 

m is an integer having a value of 1 to 3; 

R6 and R? are independently hydrogen or a Ci^ all^l group* or Re and R7 together 
with the nitrogen to which they are attached form a.5= to ? member ring .which ring 
15 may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
Rg is hydrogen or Cm alkyl; 

RlO is Ci-io alkyl C(0)2R8; 

R 1 1 is hydrogen, optionally substituted C 1 ^ alkyl, optipnaUy substituted ary I, 
20 optionally substituted aryl C 1 -4aikyl, optionally substituted.heteroaryl, optionally 

substituted heteroarylCi-4alkyK optionally substituted heterocyclic;,, or optionaUy 
substituted heterocyclicCi-4alkyl; 
R12 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted 

arylalkyl; 

25 Ri3 is suiubly Gm alkyl, aryl, aiyl CMalkyl, hcteroaryl, hctcroarylCMalkyI, 
heterocyclic, or hetcrocyclicG Malkyl; 
Rb is NR6R7, alkyl, aryl, aryl C1-4 alkyU aryl C2-4 alkenyi, hcteroaryl, hcteroaryl 
C 1 ^ alkyl, heieroarylC2-4 alkenyi, heterocyclic, heterocyclic C 1 ^ alkyl, 
heterocyclic C2-4 alkenyi, or camphor, all of which groups may be optionaUy 

30 substituted; 

or a pharmaceutically acceptably salt thereof. 

2. The method according to Claim 1 wherein the ionizable hydrogen has a pKa of 3 
to 10. 

35 
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3. The method according lo Claim 2 wherein R is hydroxy* carboxylic acid, thiol, - 
SR2 -OR2t -NH-C(b)Ra, -QONReR?. ■NHS(0)2Rb> -S(0)2NHRc, NHC(X)NHRb. 
or teirazolyl; 

wherein R2 is a substituted aiyl, heteroaryi, or heterocyclic moiety which ring 
5 has the functional moiety providing the ionizable hydrogen having a pKa of 10 or less; 
R6 and R7 are independently hydrogen or a C 1-4 alky I group, or R6 and R7 
together with the nitrogen to which they are attached form a S to 7 member ring which 
ring may optionally cohtsdn an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
10 Ra is an alkyl, aryl, aryl Ci^alkyl, heteroaryi, heteroaryi Ci^alkyl, 

heterocyclic, or a heterocyclic Ci.4alkyl moiety, all of which may be optionally 
substituted; 

Rb is a NR6R7, alkyl, aryl, arylC i-4alkyl, arylC2-4alkcnyU heteroaryi, 
heteroary IC 1 ^alky U heteroary 1C2^ alkeny 1, heterocyclic, heterocyclic C 1 ^alkyl, 

IS heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted 
one to three times independently by halogen; nitro; cyano, halosubstituted C}^ alkyl; 
Cm alkyl; C1.4 alkoxy; Cl-4 amino, NR9C(0)Ra; C(0)NR6R7t S(0)3H, or 
S(0)ni'Ra (wherein m' is 0, 1, or 2) or C(0)CX:i-4 alkyl; 
R9 is hydrogen or a Cm alkyl; 

20 Rc is adkyl, aryl. arylC i -4alkyl, arylC2-4alkcnyl, heteroaryi, 

heterbaiylCi^kyl, hetcroarylG2-4alkenyl, heterocyclic, heterocyclic Ci^kyl, or a 
heterocyclic C2-4alkenyl moiety, all of which may be optionally substituted one to three 
times independently by halogen, nitro,cyano, halosubstituted Cm alkyl. Cm alkyl. 
Cm alkoxy, Cl-4 amino , NR9C(0)Rat C(0)NR6R7. S(0)3H. or C(0)OCm alkyl. 

25 

4. The method according to Claim 3 wherein the R2 is optionally substituted one to 
three times by halogen, nitro, halosubstituted Ci-io alkyl, Ci-io alkyU Ci-io alkoxy, 
hydroxy, SH,^(0)NR6R7. -NH-C(0)Ra, -NHS(0)Rb. S(0)NR6R7. C{0)0R8, or a 
tetrazolyl ring. 

30 

5. The method according to Claim 3 wherein R is OH, -NHS(0)2Rb or C(0)OH. 

6. The method according to Claim 1 wherein Ri is halogen, cyano, nitro, CF3, 
C(0)NR4R5. alkenyl C(0)NR4R5. C(0) R4RIO. alkcnyl C(0)0Ri2. heteroaryi, 

35 heteroarylalkyl , heteroaryi alkenyl, or S(0)NR4R5- 
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7. The method according to Claim 1 wherein Y is halogen, Ci-4 alkoxy, optionally 
substituted aryU optionally substituted arylalkoxy, methylene dioxy, NR4R5* 
thioCMalkyK thioaryl. halosubstituted alkoxy. optionally substituted Ci^alkyl, 
hydroxy alkyl. 

5 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0)sRb and R\ 
is substituted in the 3-position, the 4- position or di substituted in the 3,4- position by an 
electron withdrawing moiety. 

10 9. The compound according to Claims 1 or 8 wherein Y is mono-substituted in the 
2'-position or 3'- position, or is disubstituted in the 2 - or 3 - position of a monocyclic 
ring. 

10. The compound according to Claims 1 , 8 or 9 wherein n amd m are each equal to 
15 I or more. 

11. The method according to Claim 1 wherein R is a cartk>xylic acid, and Ri is 
hydrogen, or Ri is substituted in the 4-position. 

20 12. The method according to Claim I wherein the manunal is afflicted with a 
chemokine mediated diseaise selected from psoriasis, or atopic dermatitis, asthma, 
chronic obstructive pulmonary disease, adult respiratory distress syncUbme, arthritis, 
inflammatory bowel disease, Crohn's disease, ulcerative coUtiSt septic shock, endotoxic 
shock, gram negative sepsis, toxic shock syndrome, stroke, cardiac and renal 

25 reperfusion injury, glomerulo-nephritis, or thrombosis, alzheimers disease, graft vs. host 
reaction, or allograft rejections. 

13. The method according to Claim 1 wherein the compound, or a pbannaceutically 

accepatable salt is: 
30 N-(2-Hydroxy-4-niurophenyl)-N*-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyi)-N*-(2-bromophenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N*-(2-methylthiophenyl)urea . 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2,3-dichlorophcnyl)urea 
35 N-(2-HydroxY 4-niu-o phenyl) N'-(2-chloro phenyl) urea 

N-(2-Hydroxy^nitropheriyl)-N'-(2,3-niethylcncdioxyphenyi)urea 

N-(2-Hydroxy-4.nitrophenyl)-N-(2-mcthoxy-3.chlorophcnyl)urBa 
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N-(2-hydroxy 4-nitro phenyl) N'-(2-phenyloxy phenyl) urea 
N-(3-Chloro-2-hydroxyphenyl)-N*-(bromophenyl)urea 
N-(2-Hydroxy-3-glycinemethylestercarbonyIphenyl)-N-(2-broniophenyl)urca 
N-(3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyi)urca 

5 N-{2-Hydroxy-4-cyanophenyl)-N-(2-bromophenyl)urea 
N-(2-Hydroxy-3,4-dichlorophcnyl)-N'-(2-brom9phenyl)urea 
N-(3-Cyano-'2-hyciroxyphenyl)-N'-(2-bromophenyI)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-raethoxyphenyl)urea 
N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phcnylphcnyl)urea 

10 N-(2-Hydorxy-4-cyanophenyl-N'-(2,3-dichlorophenyl)urea 
N-(2-Hydroxy-4-clyanophcnyl)-N*-(2-meihylphenyl)urca 
N-(2-Hydroxy-3-cyano-4-mcthyIphenyl)-N'-(2-bromophenyl)urea 
N.(4-Cyano-2-hydroxyphcnyl)-N*-(2-trifluoromcthyIphcnyl)urca 
N-(3-Trifluoromcihyl-2-hydroxyphenyl)-N-(2-bromophcnyl)urca 

15 N-(3-Phenylaminocarbonyl-2-hydroxyphcnyl)-N'-(2-broinophenyl)urca 
N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 
N-(2-hydroxy 4-nitro phenyl) N'(2-bromo phenyl) thiourea 
N-(2-phcnylsulfonamido)-4-cyanophenyl-NX2-bromophenyl)urea 
{E)-N-[3-[(2-Aiiunocarbonyl)ethenyl]-2-hydroxyphenyl]-K-(2-bromophcnyI)urea 

20 N-(2-Hydroxy3,4Klichlorophenyl)-N-{2-methoxyphenyl)urea 
N-(2-Hydroxy,3.4-dichlorophenyl)-N-(2-phenylphenyl)urca 
N-(2-Hydroxy-3.4-dicHlorophenyl)-N-(2,3-dichlorophcnyl)urea 
N-(2-Hydroxy-5-nitrophcnyl)-N -(2,3-dichlprophcnyl)urca; or 
N-(2-Hydroxy-3-cyanophcnyl)-N'-(2,3 dichlorophcnyOurca. 

25 

14. A compound of the formula:: 




X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 
30 Ri is independently selected from hydrogen; halogen; nitro; cyano; Ci-io alkyi; 
halosubsdtuted Cmo alkyl; C2.IO alkenyl; Ci-lO alkoxy; halosubstituted 
CMoalkoxy; azide; S(0)tR4; (GR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci.4alkyl; aryl; aryl Ci^ alkyl; aryl C2.IO alkenyl; aryloxy; aryl Ci^ alkyloxy; 
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heteroaryl; heieroarylalkyl; heteroaryl C2.IO alkenyl; heteroaryl C1-4 alkyloxy; 
heterocyclic, heterocyclic Ci^alkyl; heterocyciicCi-4alkyloxy; heterocyclicC2-10 
aUcenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-IO alkenyl C(0)NR4R5; 
{CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(Q)Rii; C2-IO alkenyl C(0)Ri 1; 

5 C2.IO alkenyl C(0)ORl 1; (CR8R8)q C(0)ORi 1; (CRsRs)? pC(0)Ri i; 

(CR8R8}qNR4C(0)Rl 1; (qR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1. 
(CR8R8)q NHS{0)2Ri3: (CR8R8)q S(0)2NR4R5, or two Ri moieties together may 
form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl. aryl, 
arylalkyl, heteroaryl* heterocyclic inoities may be. optionally, substituted; 

10 t is 0, or an integer having a value of 1 or 2; 
s is an integer haying a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl. optionally 
substituted aryU optionally substituted aryl Ci^alkyl, optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci-4alkyl, heterocyclic, 

1 5 heterocyclicC 1 -4 alkyl, or R4 and R5 together vvith the nitrogen to which they are 
anached form a 5 to 7 member ring which may optionally comprise an additional 
heteroatom selected from O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-10 
alkenyl; Ci-io alkoxy; halosubstituted Ci-io alkoxy; azide; (CR8Rg)qS(0)tR4, 

20 (CR8R8)qOR4; hydroxy; hydroxy substituted CN4alkyl; aryl; aryl Ci^ alkyl; 
aryloxy; arylC 1-4 alkyloxy; aryl C2- 10 alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl Ci^ alkyloxy; heteroaryl C2-10 alkenyl; heterocyclic, heterocyclic 
C 1 .4aiky 1; heterocyclicC2. 10 alkenyl; (CR8Rs)qI'*^'^S* ^2- 10 alkenyl 
C(0)NR4R5; (CR8R8)qC(0)hm4R5; (CR8R8)q C(Q)NR4Rl^ S(P)3R8; 

25 (CR8R8)qC(0)Rl 1; C2-IO alkenylC(0)Ri 1; (CR8R8)qG(0)ORi i; 

C2.10alkenylC(O)ORi 1; (CR8R8)qOC(0) Rn; (CR8R8)qNR4C(0)Ri i; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NFU)^^ 
(CRgRg)q NR4C(NRs)R|i; or two Y moieties together nuiy,.fonn.p7(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aiyU aiylalkyl, heteroaryl, 
30 heteroaryl alkyl, heterocyclic, heterocyciicalkyl groups: mayibeioptionally 
substituted; 

q is 0 or an integer having a value of 1 to 10; . 
n is an integer having a value of 1 to 3; 
m is an integer having a value of 1 to 3; 
35 R6 and R7 are independenUy hydrogen or a Cm alkyl group, or R^ and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
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may optionally contain an additional heteroatom which heteroatom is selected from 

oxygen, nitrogen or sulfur; 
Rg is hydrogen otC\^ aJkyl; 
RlO is Cmo aikyi C(0)2R8; 
5 R 1 1 is hydrogen, optionally substituted C i .4 alky 1, optionally substituted aryl, 

optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl. optionally 

substituted hetcroarylCMalky I, optionally substituted heterocyclic, or optionally 

substituted heterocyclicC 1 ^alky 1; 
R12 is hydrogen. C 1-10 alkyU optionally substituted aryl oroptionsUly substituted 

10 arylalkyi; 

Rl3 is suiubly C1-4 alkyl, aryl, aryl Ci-4alkyl, heteroaryl, heteroarylCi^alkyl, 

heterocyclic, or hete:rocyclicCi-4alkyl; 
Rt, is NRgRy, alkyl, aryl, aiyl C1.4 alkyl, aryl alkenyl, heteroaryl, heteroaryl 
alkyl, hctcroarylC2-4 alkenyl, heterocyclic, heterocyclic alkyl, 
15 heterocyclic alkenyl, oir camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 




the asterix * denoting point of attachment of the ring, with at least one E being present; 
20 or a pharmaceutically Acceptably salt thereof. 

IS. A phami^utical composition comprising a compound according to Claim 14 
and a pharmaceutically acceptable carrier or diluent. 

25 1 6. A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an a or b receptor in a mammal, which comprises 
administering to said mammal an effective amount of a compound of the formula 
according to Claim 14. 

50 17. A compound of the formula: 
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wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

5 Ri is independently selected from hydrogen; halogen; nitro; cyano; Ci.io aUcyl; 
halosubstituted C i . i o aU?yI; C2- 10 alkenyl; C i • iQ ^Hi^oxy; haiosubsututed 
Ci-ioalkoxy; azide; S(0)tR4; (CR8Rg)q S(0)tR4; hydroxy; hydroxy substituted 
Ci^alkyl; aryl; aryl Ci^ alkyl; aryl C2-10 alkenyl; aryloxy; aryl Ci^ alkyloxy; 
heteroaryl; heteroarylalkyl; heteroaryl C2-10 alkenyl; heieroaryl Ci^ alkyloxy; 

10 heterocyclic* heterocyclic C i^alkyl; heterocyclkCi^aUcyloxy; hctcn)cyclicC2- 10 
alkenyl; (CR8R8)q NR4R5: (CR8R8)q C(0)NF^R5; ftrlO att^ 
(CR8R8)q C(O)NR4Rl0; S(b)3R8; (CR8R8)q 

C2.10 alkenyl C(0)ORi 1; (CR8R8)q C(0)ORi 1; (CR8R8)q QC(0)R i- 
(CR8R8)qNR4C(0)Ri 1; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 
15 (CR8R8)q NHS(0)2R 13; (CR8R8)q S(0)2?^4R5, ^wo Ri moieties together may 

form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl, 
arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
q is 0 or an integer having a value of 1 to 10; 
t is 0, or an, integer having a value of 1 or 2; 
s is an integer having a value of 1 to 3; 

and Rs are independently hydrogen, optionally substituted Ci^ alkyU optionally 
substituted aryl, optionally substituted aryl C i.4alkyl. optionally substituted 
heteroaryl, optionally substituted heteroaryl Ci.4alkyl, heterocyclic, 
heterocyclicCM alkyl, or R4 and R5 together with Uic nitrogen to which they are. 
attached form a 5 to 7 member ring which may optionally comprise an additional 
hcteroatom selected from O/N/S; 
Y is hydrogen; halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; €2-10 
alkenyl; Ci.iQalkoxy; halosubstituted Ci. 10 ajkoxy; azide; (CR8R8)qS(0)tR4. 
(CR8R8)qO^» hydroxy; hydrbxy substituted CMalkyl; aryl; aryl Cm alkyl; 
aryloxy; arylCi^ alkyloxy; aryl C2-10 alkenyl; heteroaryl; heteroarylalkyl; 
heteroaryl Cm alkyloxy; heteroaryl €2- 10 alkciiyl; heterocyclic, heterocyclic 
Ci^alkyl; heterocyclicC2.l0 alkenyl; (CR8R8)qNR4R5; C2.IO alkenyl 
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aO)NR4R5; (CR8R8)qC(0)NR4R5; (CR8R8)q C(O)NR4Rl0; S(0)3R8; 

(CR8R8)qC(0)Ri i; C2-10 alkenylC(0)Rl i; (CR8R8)qC(0)ORi i; 

C2-10alkenylC(O)ORn; (CR8R8)qOC{0) Ri i; (CR8R8)qNR4C(0)Ru; 

(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4R5; (CR8R8)qC(NR4)NR4R5; 
5 (CR8R8)q NR4C(NR5)Ri i ; or two Y moieUes together may form 0-(CH2)sO- or a 

5 to 6 membered unsaturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, 

heteroaryl alkyl, heterocyclic, heterocyclicalkyl groups may be optionally 

substituted; 
n is an integer having a value of 1 to 3; 
ID m is an integer having a value of 1 to 3; 

R6 and R? are indeperidendy hydrogen or a C alkyl group, or R6 and R? together 

with the nitrogen to which they are attached fonii a 5 to 7 member ring which ring 

may optionally contain an additional heteroatom which heteroatom is selected from 

oxygen, nitrogen or sulfur; 
15 Rg is hydrogen or CM alkyl; 
RlO is Ci-io alkyl C(0)2R8; 

Rl 1 is hydrogen, optionally substituted Ci -4 alkyl, optionally substitutwl aryl, 

optionally substituted aryl Ci^alkyl, optionally substituted heteroaryl, optionally 
substituted heteroarylC i.4alkyl, optionally substituted heterocyclic, or optionally 
20 substituted heterocyclicCi.4allcyl; 

Rl2 is hydrogen, Ci-lO alkyl, optionally substituted aryl or optionally substituted 

arylalkyl; 

Rl3 is suitably Ci^ alkyl. aryl, aryl C^alkyl, heteroaryl, heteroarylCi-4alkyl. 
heterocyclic, or heterocyclicCMalkyl; 
25 Rb is NR^R?, alkyl. aryl, aryl C1.4 alkyl, aryl Q^^ alkcnyl. heteroaryl, heteroaryl 
C 1 .4 alkyl, heteroarylC2^ alkenyl, heterocyclic, heterocyclic C 1 ^ alkyl, 
heterocyclic C2-4 alkie^nyl, or camphor, all of which groups may be optionally 

substituted; 
E is optionally selected from 



30 






; or 




the aisterix ♦ denbtihg point of attachment of the ring; 
or a pharmaceutically acceptably salt therebf . 
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18. A phannaceutical composition comprising a compound according to Qaim 17 



and a pharmaceutically acceptable carrier or diluent. 

5 19. A method of treating a chemokine mediated disease state, wherein the 
chemokine binds to an IL-8 a or b receptor in a mamnial, which comprises 
administering to said manmial an effective amount of a compound of the formula 
according to Claim 17. 

10 20. A compound of the formula: 



wherein 

X is oxygen or sulftir; 

15 Ra is an ?ikyU aryl. arylCi-4allcyl. heteroaryl. heteroaryl Ci-4alkyl, heterocyclic, or a 
heterocyclic Ci^alkyl moiety, all of which may be optionally substituted; 
Rb is a NR6R7, alkyl, aryl, arylC i.4alkyl aryl G2^alkenyli heteroaryl. 
hcleroarylC i ^alky 1, heteroarylC2^ alkcny 1, heterocyclic; or heterocyclic 
Ci-4aUcyl, or a heterocyclic C2-4aIkenyl moiety, camphor, all of-which may be 
20 optionally substituted one to three times independently by.halogen; nitro; 

halosubstinitcd Ci^ alkyl; Ci^ alkyi; alkoxy; NR9€(0)Ra;>S(0)ni«a. 
C(0)NR6R7. S{0)3H. or C(0)OC M alkyl; 
R6 and R? axe indcpendenUy hydrogen, or a C 1-4 alkyl group, or Re and R? together 
with the nitrogen to which they are attached form a 5 to 7 member^ring which ring 
25 may optionally contain an additional heteroatom which heteroatom is selected from 

oxygen. niux>gen or sulfur, which ring may be optionally substitued; 
R9 is hydrogen or a Ci^ alkyl, preferably hydrogen; 

Rl is independently selected from hydrogen; halogen; nitro; cyano; Clr 10 alkyl; 
halosubstituted Ci-iO alkyl; €2-10 alkenyl; Ci-io alkoxy: halosubstinitcd 
30 Ci-ioalkoxy; azide; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 
Ci-4alkyl; aryl; aryl alkyl; aryl C2- 10 alkenyl; aryloxy; aryl Ci^ alkyloxy; 
heteroaryl; heteroarylalkyl; heteroaryl C2-10 alkenyl; heteroaryl Ci-4 alkyloxy; 
heterocyclic, heterocyclic Ci-4alkyl; heterocyclicC|-4alkyloxy; hetcrocyclicC2.10 
alkenyl; {CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2.IO alkenyl C(0)NR4R5; 




NHS(0)2Rb 
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(CRgRs)^ CfO)NR4RlO; S(0)3R8; (CR8R8)q C(0)Ri i; C2-IO alkenyl C(0)Ri 1; 

C2.10alkenyl C(0)ORii; (CR8R8)q C(0)ORi 1; (CR8R8)q OC(0)Rii; 

(CR8R8)qNR4C(0)Rl 1: (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri j. 

(CR8R8)q NHS(0)2Ri3; {CR8R8)q S(0)2NR4R5, or two R] moieties together may 
5 form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl, aryl, 

arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0, or an integer having a value of I or 2; 
s is an integer having a value of 1 to 3; 

R4 and Rs are independently hydrogen, optionally substituted Ci^ alkyK optionally 
10 substituted aryl, optionally substituted aryl Ci^alkyl, optionally substituted 

heteroaryl, optionally substituted heteroaryl Ci-4alkyl, heterocyclic, 

heterocyclicC 1-4 alkyl, or R4 and R5 together with the nitrogen to which they arc 

attached form a 5 to 7 member ring which may optionally comprise an additional 

heteroatom selected from O/N/S; 
IS Y is hydrogen; halogen; nltro; cyano; halosubstituted Ci-io alkyl; Ci-io alkyl; C2-IO 

alkenyl; C i- 10 alkoxy; halosubstituted C i- 10 alkoxy; azidc; (CR8R^8)qS(0)tR4, 

(CR8R8)qOR4; hydroxy; hydroxy substituted Ci^alkyl; aryl; aryl C1.4 alkyl; 

aryloxy; arylC 1-4 alky loxy; aryl C2-IO alkenyl; heteroaryl; heteroarylalkyl; 

heteroaryl G1-4 alky loxy; heteroaryl C2-IO alkenyl; heterocyclic, heterocyclic 
20 C i-4all^l; heterocyclicC2.10 alkenyl; (CRgRg)qNR4Rs; C2-10 alkenyl 

C(0)NR4R5; (GR8R8)qC(0)NR4R5; (CR8R8)q G(O)NR4Rl0; S(0)3R8; 

(GR8R8)qC(0)Rl 1 ; C2- 1 0 alkenylC(0)R 1 1 ; (CR8R8)qC(0)OR 1 1 ; 

C2- 1 GalkenylG(0)OR 1 1 ; (GR8R8)qOG(0) R 1 1 ; (CR8R8)qNR4G(0)Ri 1 ; 

(GRsRgJcf NHS(0)2Rbv (CR8R8)q S(0)2NR4R5; (GR8R8)qC(NR4)NR4R5; 
25 (CR8R8)q NR4C(NR5)R i j ; or two Y moieties together may form 0-(GH2)sO- or a 

5 to 6 membered unsaiturated ring; and wherein the alkyl, aryl, arylalkyl, heteroaryl, 

heteroaryl alkyl, heterocyclic, hctcrocyclicalkyl groups may be optionally 

substituted; 

q is 0 or an integer having a value of 1 to 10; * 
30 n is an integer having a value of 1 to 3; 
m is an integer having a value of 1 to 3; 
Rg is hydrogen or Ci^ alkyl; 

RlO is Ci.io alkyl G(0)2R8; 

Rl l is hydrogen^ optionally substituted Ci^ alky U optionally substituted aiyl, 
35 optionally substituted aryl G 1 ^ky 1, optionally substituted heteroaryl, optionally 
substituted heteroarylCi-4alkyl, optionally substituted heterocyclic, or optionally 
substituted heterocyclicG i.4alkyl; 
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Rl2 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted 
arylalkyl; 

Rl3 is suitably C 1-4 alkyl, aryU aryl Ci^alkyK heteroaryl, hcteroarxICl^alkyl. 

heterocyclic, or heterocyclicCi-4alkyl; 
or a pharmaceutically acceptably salt thereof. 

21 . The compound according to Claim 20 wherein Ri is substituted in the 3- 
position, the 4* position or di substituted in the 3.4- position by an elytron >yithdrawing 
moiety. 

22. The compound according to Claim 20 or 21 wherein Y is mono-substituted in 
the 2'-position or 3 - position, or is disubstituted in the 2*- or 3 - position of a 
monocyclic ring. 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 
1 or more. 

24. The compound according to Claim 20 which is 
N-(4-Nitro 2-(phenylsulfonylamino)phenyl>N'-phenyl urea 
N-[(2-Phenylsulfamido) 4-cyanophenyll- N*-(2-bromo phenyl) urea 
N-(2-(Amino sulfonamido phenyl) phenyl) NX2-brorao.phenylXurea N-(2-(Amino 
sulfonyl styryl) phenyl) N*-(2-bromo phenyl) urea 2-[(3.4 Di- 
methoxyphenylsulfonyOamino] phenyl) NV(2-bromo phenyl) urea N-(2-[(4- 
AcetamidophenylsulfonyOamino] phenyl) N-(2-bromo phenyl) urea N-(2-( Amino 

25 sulfonyl (2-thiophene) phenyl) N-(2-bromo phenyl) urea N-(2-( Amino, sulfonyl (3- 
tolyl) phenyl) N'-(2-bromo phenyl) urea N-(2-( Amino sulfonyl (8-quinoUnyl)) phenyl) 
NX2-bromo phenyl) urea N-(2-(Amino sulfonyl benzyl) phenyl) NM2-bromo phenyl) 
urea 

N-[2-^I{2-(Trinuoromethyl)phenyl]sulfonyl]a^lino]pheny^r^^-(2-bIpmophenyl)u^ea 
30 N-(2-Bromophcnyl)-hr-[2-dimethylaminosulfonylaniino]phcnyl]urea N-(2- 

(Phenethy Isulfony lamino)phcny l]-N'-(2-bromopheny l)ure^ . N-[2- [(2-Acetamido-4- 
methyltUa2ol-5-yl)sulfonylaniinolphenyl]-N^2-bfomophcnyl)iTOaNr^^^^ 
Dichlorothicn-5-yl)]sulfonylaminolphenyll.N'-(2.bromophenyl)urca 
N-[2-[(3,5-Bistrifluoromcthylphenyl)sulfonylaniinolphenyll-N*-(2-bromophenyl)^ 
35 N-[2-[(2-Benzyl)sulfonylarmnol-(5-trifluoromcthyl)phenyll-N*-(2-bromophenyl)urca 
N-[2-[2-(3-Nitrophenyl)sulfonylaminolphenyl]-N'-{2-bromophenyl)urea 
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N-[2-[2-(4-Phenoxyphenyl)sulfonylamino]phenyJ]-N*-(2-broiTiophenyl)urea 
N-[[2-( 1 S)- 1 0-Camphorsulfony lamino]phcnyll-N*-(2-broniophenyl)urea 
N-[[2-( 1 R)- 1 0-Camphorsulfonylamino]phenyl]-N'-(2-bromopheny l)urea 
N-[2-[2-(2-Nitn>-{4-U'ifluoromelhyl)phcnyl)sulfonylammolphenyl-N'-(2- 

5 bromophcnyl)urca 

N-[2-(2-Amino-(4-irifluoromelhyl) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyDurea ; or N-[2-(aniinosulfonyl phenyl) 3-anuno phenyl) N'-(2- 
bromo phenyl) urea. 

10 25. A pharmaceutical composition comprising a compound according to any of 
Claims 20 td 24 and a pharmaceiitically acceptable carrier or diluent. 

26. A compound of the formula: 



wherein 

X is oxygen or sulfur; 
Xi is oxygen or sulfur; 

Rl is independently seldctcd from hydrogeh; hal^^^ nilro; cyano; Ci-iO alkyl; 
20 halosubstiiuicd Ci-iO alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituted 

Ci-ioalkoxy; azidc; S(0)tR4; (CR8R8)q S(0)tR4; hydroxy; hydroxy substituted 

Ci.4alkyl; aryl; aryl G1.4 alkyl; aryl C2-IO alkenyl; aryloxy; aryl C1.4 alkyloxy; 

heteroaryl; heteroarylalkyl; heteroaryl C2-IO alkenyl; heteroaryl Ci-4 alkyloxy; 

heterocyclic, heterocyclic CMalkyl; heterocyclicCi.4alkyloxy; heierocyclicC2-10 
25 alkenyl; (CR8R8)q NR4R5; (CR8R8)q C(0)NR4R5; C2-10 alkenyl C(0)NR4R5; 

(CR8R8)q C(O)NR4Rl0; S(0)3R8; (CR8R8)q C(0)Rn; C2.IO alkenyl C(0)Ri f; 

C2. 10 alkehyl G(0)ORi i; (CR^^^^^^^ 

(CR8R8)qNR4C(0)Rl 1; (CR8R8)q C(NR4)NR4R5; (CR8R8)q NR4C(NR5)Ri 1. 

(CRgR8)q NHS(0)2Rl3; (CR8R8)q S(0)2NR4R5. or two Ri moieties together may 
30 form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring, and wherein the alkyl. aryl, 

arylalkyl, heteroaryl, heterocyclic moities may be optionally substituted; 
t is 0, or an integer having a value of 1 or 2; 
$ is an integer having a value of 1 to 3; 



XiH 
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R4 and R5 are independently hydrogen, optionally substituted Ci -4 alkyl. opUonally 
subsututed aryl. optionaUy substituted aryl Ci^kyl. optionally substituted 
heteroaryl. optionally subsututed heteroaryl Ci^ aikyl, heterocyclic, heterocyclic 
Ci^ alkyl. or R4 and R5 together with the nittogen to which they are attached form 
5 a 5 to 7 member ring which may optionally comprise an ad(Uti.onai heteroatom 

selected from O/N/S; 

Y is hydrogen; halogen: nitro; cyano; halosubstituted Ci- 10 alkyl; Ci-iO alkyl; C2-IO 
alkenyl; Ci-io alkoxy; halosubstituted Ci- 10 alkoxy; azide:'(CR8R8)qS(0),R4, 
(CR8R8)qOR4*. hydiDxy; hydroxy subsUtuted Ci-4alkyl; aryl; aryl Ci-4 alkyl; 
1 0 aryloxy ; ary IC 1 -4 alkyloxy ; aryl C2. 10 alkenyl; heteroaryl; heteroaryialkyl; 

heteroaryl C1-4 alkyloxy; heteroaryl 02-10 alkenyl; heterocycUc. heterocyclic 
CMalkyl; heterocyclicC2.10 alkenyl: (CR8R8)q^fR4R5;C2- 10 alkenyl 
C(0)NR4R5: (CR8R8)qC(0)NR4R5; {CR8R8)q C(O)NR4Rl0; S(0)3R8; 
(CR8R8)qC(0)Rl i; C2-IO alkenylC(0)Ri 1; (CR8R8)qC(0)pRi 1; 
,5 C2-10alkenylC(O)ORn; (CR8R8)qOC(p)Ri i; (CR8R8)qNlUC(p^^ 
(CR8R8)q NHS(0)2Rb; (CR8R8)q S(0)2NR4^^(CR8R8)qC(fn^ 
(CR8R8)q NR4C(NR5)Ri {: or two Y moieties together may frafin 0-(CH2)sO- or a 
5 to 6 membered unsaturated ring; and wherein the alk)rl. aiyl, arylaUcyl. heteroaryl. 
heteroaryl alkyl. heterocycUc. heterocycUcalkyi groups may be optionaUy 
20 substituted: 

q is 0 or an integer having a value of 1 to 10; 
n is an integer having a value of 1 to 3; 
m is an integer having a value of 1 to 3; 

R6 and R? are independentiy hydrogen or a Cm aUcyl group, or R6 and R7 together 
25 with the nitrogen to which they are attached form a 5 to 7 member ring which ring 
may optionally contain an additional heteroatom which heteroatom is selected from 
oxygen, nitrogen or sulfur; 
Rg is hydrogen or C 1-4 alkyl; 
RlO is Ci-iO aUcyl C(0)2R8; 
30 Rl 1 is hydrogen. optionaUy substituted Cm alkyl. optionaUy substituted aryl. 

optionally substituted aryl CMalkyl. optionally substituted heteroaryl. optionaUy 
substituted heteroarylCi-4alkyl, optionaUy substituted heterocycUc, or optionaUy 
substituted heterocyclicC 1 ^alkyl; 
R12 is hydrogen. Ci-iO alkyl. optionaUy substituted aryl or optionaUy substituted 

35 arylaUcyl; 

Rl3 is suitably Cm alkyl. aryl. aryl Cl-4aUcyl. heteniaryl. hetcroarylCi.4aUcyl. 
heterocyclic, or heterocyclicCi-4alkyl; 
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Rb is NR5R7, alkyl, aryl, aryl C1.4 alkyl, aryl alkenyl, heteroaryl, heteroaryl 
alkyl, hetcroarylC2-4 alkenyl, heterocyclic, heterocyclic C 1,4 alkyl, 
heterocyclic alkenyl. or camphor, all of which groups may be optionally 
substituted; provided that 
5 when n s 1 than Y is substituted in the 2- or 3* position; 

when n =2 than Y is di-subsiituted in the 2*- 3'- position, the 2-5*- position, the 

2'-6' position, the 3*-5* or the 3*-6' position; 
when n = 3 than Y is trisubstitutcd in the 2*-3*-5* or the 2'-3*-6'- positions; 
further provided that 

10 when Xi is O, ni=2, K\ is 2-i-butyi. 4-metbyl, and n=3 than Y is not 2'-OH,3 -i- 
butyl, 5 -methyl; 

when Xi is O. m=l. Ri is 4-methyl, and n=2 than Y is not 2*-OH, 5*-mcthyl; 
when Xi is O, m=l, Ri is hydrogen, and n=2 than Y is not 2*-6 -diethyl; 
when Xi is O, m=:l, Ri is 6-OH, and n=2 than Y is not 2*-5 -methyl; 
15 when Xi is S, msl, Ri is 4-ethyl, and nsl than Y is not 2-methoxy; 

or a phannaceutically acceptably salt thereof. 

27. The compound according to Clsdm 26 wherein Ri is substituted in the 3- 
position, the 4- position or di-substituted in the 3,4- position by an electron withdrawing 
20 moiety. 

28« The compound according to Claim 26 or 27 wherein Y is mono-substituted in 
the ^-position or 3'- position, or is disubstituted in the 2' or 3* position of a monocyclic 
ring. 

25 

29. The compound according to Claim 26 or 27 wherein n amd m are each equal to 
1 or more, 

30. A pharmaceutical composition comprising a compound according to any of 
30 Qaims 26 to 29 and a pharmaceutically acceptable carrier or diluent. 

31. A process for producing a cyano phenol derivative of the formula: 

OH 
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wherein Ri is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula: 

OH 




I ^ 

wherein X is halogen 
with copper (I) cyanide, dimethylformamide, trieihylaminc and.a catalytic amount of . 
dimethylamino pyridine. 

32. The process according to Claim 3 1 wherein the temperature is about^dO to^about 
80* C, and X is bromine. 



10 
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